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BEAM
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STAINLESS STEEL SUPPORT

ALUMINUM

1/4" THICK PLATE (3/16" PB + 2x0.5mm AL)

KURARAY Y11 MULTI−CLAD 1.0mm DIA. WLS FIBER  

BICRON 517L LIQUID SCINTILLATOR
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º�¿'È'Émÿ�������Èò·�¸�¹ ù�ù�õ ��÷ê��õ û¢á ¾�¶5·a¶Iâ¼ú
À
º�¿'È'É Ë�Ì�Í ÈÎß
ó ¸vÝ�½�ÞNß ��� ÁaÜ�Ñ�´_ºa×�Ô�·�¿�Ñ�¶¼Û�Ñ'®��.¹�½¤¾�¶5¿�½�»�µ�¶5½�º�¸©º�Àw¶5Û�Ñ�¹�·a¶5·

º�À«¾�·�×�Ô�Õ�ÑÚ Ü.½¤¶¼Û ·Ïèêé ÞaÑ_¸�Ñ%¿¼·a¶5Ñ%¹ ¹�½¤¾�¶5¿�½�»�µ�¶5½�º�¸ µ�¾¼½�¸�Þ
Â�ÃYÄ�Å�Æ
Ç~Ü.½¤¶¼ÛÎ¶¼Û�Ñ�éYåLÝ���� � ¹�½��N¿�·�´_¶¼½¤ÓaÑ�¾�¶5¿�µ�´_¶¼µ�¿�Ñ�À
µ�¸�´%¶5½�º�¸
·�¸�¹�·�¸¢·a¹�×�½¤ì"¶5µ�¿¼Ñ ºaÀ ·�¸�Ñ%ìe´%Õ¤µ�¾¼½�Ó�Ñ ¾�½�Þ�¸�·aÕ�º�À á ·Nâ ù�� úýÈ�É�Ê
ÿ������'Èôºa¿ á »Yâ ù�ù ú È�É Ë�Ì�Í È Þ�Ñ_¸�Ñ_¿�·�¶5Ñ%¹uÑ_Ó�Ñ%¸"¶5¾£Á0Ü.Û�Ñ%¿¼Ñ
¶5Û�Ñ�¸�º�¿�×�·�Õ�½¤ä%·�¶5½�º�¸êÜ�·a¾�ë�ì"Ñ_¹ð¶5ºu¶5Û�·�¶«º�»�¶5·�½�¸�Ñ%¹êÀ
¿�º�× ¶¼Û�Ñ
ë�¶¼¾`½¤¸,Ý�½�ÞNß �E� ß��\º"ºe¹©·�Þa¿¼Ñ%Ñ_×�Ñ_¸"¶f»NÑ_¶UÜ\Ñ_Ñ_¸©¹�·a¶5·�·�¸�¹,¾�½¤×�µ�²
Õ�·�¶5½�º�¸�½�¾�º�»�¾¼Ñ%¿¼ÓaÑ_¹wÁ¦´%º�¸�ë�¿¼×�½�¸�Þ�º�µ�¿ Ô�¿�Ñ_Ó"½�º�µ�¾ ·a¾¼¾�Ñ_¿�¶5½�º�¸�¶5Û�·�¶
¶5Û�Ñ8»�¿�º�·a¹�Ñ_¿s¹�·�¶5·ê¶5Û�·a¸ Â�ÃYÄ�Å�Æ
Ç ¾¼½�×Îµ�Õ¤·a¶5Ñ_¹ò¹�½¤¾�¶5¿�½¤»�µ�¶5½�º�¸
¾�Ñ_Ñ_¸,½�¸�Ý�½¤Þmß û ½¤¾�¹�µ�Ñ�¶5º~¶5Û�Ñ�Ñ%ìe´%Õ¤µ�¾¼½�Ó�Ñ�´%º�¸"¶5¿�½¤»�µ�¶5½�º�¸©½¤¸�¶¼Û�Ñ
¿�Ñ_Þ�½�º�¸v·�¿�º�µ�¸�¹s® �� "! � ß
ãwº,¹�Ñ%¶5Ñ_¿�×�½¤¸�Ñ�¶¼Û�Ñ«¾�Ñ_¸�¾�½¤¶¼½¤Ó"½�¶UÖ�¶5º,¶5Û�Ñ«å'þ�Ý�¾ µ�¾¼Ñ%¹q½�¸q¶¼Û�Ñ

¾�½¤×�µ�Õ¤·a¶5½�º�¸�¾£ÁYÜ\Ñ~Û�·£ÓaÑsÑ_ì"¶5¿�·�´%¶5Ñ%¹¶5Û�Ñ©À
¿�·�´_¶¼½¤ºa¸#	 °��$�� µ�¾¼½�¸�ÞÑ_½�Þ�Û"¶ ¹�½��NÑ_¿�Ñ_¸"¶ ´_ºa×Î»�½�¸�·�¶¼½¤ºa¸�¾ º�ÀNåLþ�Ý�¾¦Á�×�·�¹�Ñ.µ�Ô�À
¿�º�× Ñ_·�´EÛ
º�Àw¶5Û�Ñ�À
ºaµ�¿få'þ�ÝY¾�µ�¾¼Ñ%¹v½�¸8Â�ÃYÄ�Å�Æ
Ç á éYåLÝ���� � Á§éYå'Ý`Á%� � ²
ë�¶ ù ·�¸�¹'&4ç)(�þ�²+*wæ�þwâLÜ.½�¶5Ûò¶¼Û�Ñ8åLþ�Ýüµ�¾�Ñ_¹ð½¤¸øÈ�É Ë�Ì�Í È

- 6�7-, ÿ CUC�J§B"R_QS��^UTbM ô MIX.y������WdaVUTb�¦y«]eTb¡�y�^�y��Iy ô ^UVÎT ô Z\[�ÿø]aTb¡�y�^
]0Q5^_Q l y���^UR_Q5��^Uy�]òX�RUM%O �bTbz¦y��bTbxeM£M£]/.e^UV©^UM]mQ5^_Q,VUy��by���^Uy�] � Tb^Ux^Uxey¢RUy���deTbRUy�O�y ô ^UVvMIX�i p øJùJú�û ük ý G10 DYy�þ l i p øJù
	k � � DYy�þ ln p øJùJú�û ü ý 1 HI3 � l n p

ø�ùJú�2�ü�3
� 1 043 � l 0�3 0"� �54 �� � 0�3 0762Q ô ]

�¦398 �;: n=<?> � :e�î� 39@ l deVUT ô {���MIO�ceT ô Q5^UTbM ô V§M%X������������BA�� ��)`*�+,�MIRw�����������BA�� �"!"#%$'& �«]aTbVU^URUTWcade^UTbM ô VUxmQ5P4y�V_FDC�y�VUda�b^UV�QSRUyw�bTbVU^Uy�]
X�MIR�X¤MIdeR�]eTb¨4y�RUy ô ^�Z\�_B0V�deVUy�]�T ô �a�����'�¤��Fm- xey`n p øJùJú�2�ü�3 �1 0�3 ���de^.RUy���daTWRUy�V.^Ux0Q5^�QS^.�Wy£Q5VU^�M ô yLMIX ^UxeyL^ � M�xeTb{Ixay�VU^`i k ¡�y�^UV`c4y
� TW^UxaT ô n�p øJù �1 0�3 � F�E ô ��y�RU^_QST ô ^UTby�V'Q5RUy`VU^_QS^UTWVU^UTb��QS�NM ô �GF�F
Z\�_B � �"!"#%$'& � � ��)`*�+©�
K Z§B��w��G H%�¦3 0IH8GI3G@KJ H%H¦3 GLH¢G¦396KJ
K Z§B H%H¦398)H8GI3G@KJ H%G¦39MLH¢G¦396KJ
��G5|N.e^_H H$8¦3 0IH8HI3bGKJ H�O�39MLH¢H¦3 0PJ
Q¸ÿ�E��_| , [w� H � 3 OIH8HI3bGKJ H�O�3 �LH¢H¦3 0PJ

ºa¿`½�¸qÈ�Émÿ�������ÈÎß"ã.Û�Ñ Ñ%½¤ÞaÛ"¶K	 °����� Ó¦·�Õ�µ�Ñ_¾'º�»�¶¼·�½�¸�Ñ_¹YÁ4Õ�½¤¾�¶5Ñ%¹½�¸ñãw·a»�Õ¤Ñ ó¼ó Á�·a¿¼Ñ©×Îµ�¶5µ�·aÕ¤Õ�Ö2´%º�¸�¾�½¤¾�¶5Ñ%¸"¶�Ü.½�¶5Û�½�¸ò¶5Û�ÑSR"µ�ºa¶5Ñ%¹
¾�¶5·a¶5½�¾¼¶¼½¤´%·�Õ0µ�¸�´_Ñ_¿�¶5·a½¤¸"¶¼½¤Ñ%¾¦ß

TVUWU?XZY\[L]�^`_=a
]
ó ¸Ù¶¼Û�½�¾�¾¼Ñ%´_¶5½�º�¸ÙÜ�ÑªÔ�¿�Ñ_¾�Ñ_¸"¶v¿�Ñ_¾�µ�Õ�¶5¾©À
º�¿,»Nº�¶5Û ½�¸�´_Õ�µ�¾�½¤ÓaÑ

åLæ�ç ¹�½ �5Ñ%¶�´%¿¼ºa¾¼¾�¾¼Ñ%´_¶¼½¤ºa¸�¾¦Ácbed�fg��hjilk ÁY·a¸�¹À
ºa¿ÎÑ_ì"´%Õ¤µ�¾�½�Ó�ÑsÔ�¿�º�²¹�µ�´_¶¼½¤ºa¸wÁIb�°�����¯U¯ ßøã.Û�Ñ¢½�¸�´%Õ¤µ�¾�½�Ó�Ñ¢´%¿¼ºa¾¼¾s¾�Ñ_´%¶5½�º�¸�¾v·�¿�Ñ¢Ñ_Ó¦·aÕ¤µ�²
·a¶5Ñ%¹ÏÀ
¿¼ºa× ¶¼Û�Ñ ó åLæ�ç ¹�½ �5Ñ_¶~¹�·�¶5·ê¾¼·a×�Ô�Õ¤Ñ8¹�Ñ_ë�¸�Ñ_¹Ï»"Öð¶5Û�Ñ
¾�Ñ_Õ�Ñ_´%¶5½�º�¸u´_µ�¶5¾ÎÕ�½�¾¼¶¼Ñ_¹î½�¸ç)R�ß ám� â5ßvÚ'Õ¤¶¼Û�º�µ�ÞaÛî¶5Û�Ñ~Ñ_ì"´_Õ�µ�¾�½¤ÓaÑ
Ñ%Ó�Ñ%¸e¶¼¾�·�¿�Ñ�Ñ%ì"Ô�Ñ%´_¶5Ñ%¹u¶5º,»�Ñ«´%º�¸�´%Ñ_¸"¶5¿�·�¶¼Ñ_¹q½¤¸u¶5Û�Ñ«¿¼Ñ%Þ�½�º�¸8ºaÀ
ö�õ ö��onqplrs nÒö�õ ö�û ÁY·�¾�¹�Ñ_¶¼Ñ_¿�×�½¤¸�Ñ%¹2À
¿�º�× ¾�½¤×�µ�Õ¤·a¶5½�º�¸�¾�·�¸�¹
À
¿�º�× ·�¾�µ�»�²r¾¼·a×�Ô�Õ¤ÑLº�À�¶¼Û�Ñ�¹�·�¶¼·�Ü.½�¶5Û©¿�Ñ_´_ºa¿¼¹�Ñ_¹ut`æ�þv¶¼¿¼·a´W�"²
½�¸�Þ ½�¸�À
ºa¿¼×�·�¶¼½¤ºa¸wÁ�¶5Û�Ñ'Õ¤·a¿¼ÞaÑ_¿ p�v rs ¿¼·a¸�Þ�Ñ�º�À ö�õ öN�
nop�v rs nêö�õ ��ù
½�¾�µ�¾�Ñ_¹u¶5º�Ñ%¸�¾�µ�¿¼Ñ�¶¼Û�·�¶�¶¼Û�Ñ_¿�Ñ«·�¿�Ñ�¸�º,½¤¸�Ñ$w�´_½�Ñ_¸�´%½¤Ñ%¾ ´_·aµ�¾¼Ñ%¹
»"Öî¿�Ñ_¾�º�Õ�µ�¶5½�º�¸ê·�¸�¹ex�º�¿�ÔNº�¾�¾¼½�»�Õ�Ñv¾�Ö"¾¼¶¼Ñ_×�·�¶¼½¤´,Ñy�NÑ_´%¶5¾«·a¾¼¾�º"´_½�²
·a¶5Ñ%¹�Ü.½�¶5Û�¶¼Û�Ñ`´_·aÕ¤ºa¿¼½�×�Ñ_¶¼Ñ_¿�»�·�¾�Ñ_¹�¹�Ñ%ë�¸�½�¶5½�º�¸«ºaÀ p rs{z ùaàg| ß�ã.Û�Ñ¿�Ñ_¾�µ�Õ�¶5¾�·�¿�ÑÎ´%º�¿�¿¼Ñ%´_¶¼Ñ_¹8À
ºa¿�»�·�´W�"Þ�¿�º�µ�¸�¹�¾�À
·aÕ¤Õ�½�¸�Þ,Ü.½¤¶¼Û�½¤¸ª¶5Û�½¤¾
Õ�·�¿�Þ�Ñ%¿ p�v rs ¿¼Ñ%Þ�½�º�¸wß
ç�ì"´%Õ¤µ�¾�½�Ó�ÑL´_¿�º�¾�¾\¾�Ñ_´%¶5½�º�¸�¾f·a¿¼Ñ�º�»�¶5·�½�¸�Ñ%¹v»"Ös¾�´_·aÕ¤½�¸�ÞSbed�fg��hjilk
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 4.4 %± = 14.6 excl�F
(stat. only)

(d)

B0CED.F�G�O4J�ZwTb¡�y�^.OsQ5VUV`X�R_QS��^UTbM ô T ô CEZf[�ÿê]mQ5^_Q�g�P4MIT ô ^UV_h.Q ô ]vc4y�VU^�.e^�g�VUMI�bTb],xeTbVU^UMI{%R_Q5O�V_h � Tb^UxîQ�O�Tb��^UdaRUyLM%X`g�T¬h��a�����'�¤�,{Iy ô y�R_QS^Uy�]y��¦y ô ^UV���M%O�P4MIVUy�]~M%X �a�����'�¤�qZf[�ÿªVUTW{ ô QS��Q ô ]8�eZªPe�bdaVc��Zªc0Q5�5z�{IRUM%d ô ]�y��¦y ô ^UVLg�]0Q5VUxay�]�xaTWVU^UM%{IR_QSOsh l Q ô ]8g�TWT¬h0y������bdeVUTb�¦y`]eTb¡¤y�^��«Ky��¦y ô ^UVÎg�VUxmQ5]ay�],xeTbVU^UM%{IR_Q5O«hUFÎ- xey�]mQ5^_Q�Q ô ],^Uxay~�«Kuy��¦y ô ^UV�Q5RUy�VUy��by���^Uy�]�X�RUM%O ^Uxay�RUy�VUP4y���^UTW�IyÎC�Zf[�ÿñV_Q5OLPe�by�V�Q5X�^Uy�R�QSPePe�GF�T ô {�^Uxey
Q5]a]eTb^UTbM ô Q5���¦y�^UM���de^UV�MIX � ¥ �Î�� Q ô ]¢i

p øJù
	
k � � DYy�þ�Fw[��bMI^UV�gUQIh�Q ô ]g���h��Wg�cmh`Q ô ]îg�]0h��YPaRUy�VUy ô ^�.e^UV�deVUT ô {,� ��)`*�+,��� � �e!"#I$�& �l�

{Iy ô y�R_QS^Uy�]�y������bdaVUTW�Iy\]eTb¡¤y�^ y��¦y ô ^UV l � xaTW�by Q�RUy���deTbRUy�O�y ô ^wMIXNi p
øJù�ü
k ý G10«DYy)þ��bH � DYy�þL��TbV�Q5PaPe�bTby�]Î^UM'Pa�WM%^UV�gUQIh Q ô ]vg�c0h��bg���hYQ ô ]©g�]0h��¬F

»"Ö�¶5Û�ÑLÀ
¿¼·a´_¶¼½¤ºa¸«º�À ó åLæ�çê¹�·�¶¼· ¶5Û�·a¶�Ô�·�¾�¾�ÓaÑ_¶5ºÎ´_µ�¶¼¾ á ·Nâ¼Á á »wâ
·�¸�¹ á ´"â�ºaÀ�þ�Ñ%´eß�� ó Øð·�¸�¹~×Îµ�Õ¤¶¼½¤Ô�Õ�Ö"½¤¸�Þ�¶¼Û�Ñ�¿¼Ñ%¾¼µ�Õ�¶\»eÖ�	 °�����7��I���°1�$�� ÁaÜ.Û�Ñ%¿¼Ñ`	 °��$�� ½¤¾f¶5Û�ÑLÑ%ì"´_Õ�µ�¾¼½�Ó�Ñ'À
¿¼·a´_¶¼½¤ºa¸s·�¸�¹ � °����� ¶¼Û�Ñ·�´%´_Ñ%Ô�¶5·a¸�´_Ñ.ºaÀ�¶¼Û�Ñ`Ó�Ñ%¶5º�´%µ�¶ á ¾¦â�À
º�¿�Ñ%ìe´%Õ¤µ�¾¼½�Ó�Ñ.Ñ%Ó�Ñ_¸"¶¼¾¦ß�Ú�¾�¶¼Û�Ñ
Ó�Ñ%¶5º'´_µ�¶¼¾w½�¸�´_Õ�µ�¹�Ñ�·V �ïI¡ rs ¿�ÑyR"µ�½�¿¼Ñ%×�Ñ%¸"¶IÁ%Ü�Ñ�¿¼Ñ%´_·aÕ¤´%µ�Õ¤·a¶5Ñ�¶¼Û�Ñ´_ºa¿¼¿�Ñ_´%¶5½�º�¸�À
ºa¿§¾�Ô�ºa½¤Õ�Ñ_¹ Þa·�Ô�¾w¹�µ�Ñ\¶5º'×Îµ�Õ�¶5½�Ô�Õ�ÑP¢£�£L½�¸e¶¼Ñ_¿�·�´%¶5½�º�¸�¾
Ü.½�¶5Ûs¸�ºÎÓ�Ñ_¿�¶5½�´_Ñ%¾¦ß�¤ªÑ�¶5Û�Ñ_¸s¾�´_·aÕ¤Ñ\bed�fg��hjilk »eÖ�¶5Û�Ñ�¿�·�¶5½�º�º�À0¶¼Û�Ñ´_ºa¿¼¿�Ñ_´%¶5½�º�¸�À
º�¿l£���¢£�Þ�·aÔ�¾§¶¼º`¶5Û�·�¶§À
ºa¿�º�¸�Õ¤ÖL·�£e²rÞ�·aÔ�·�¸�¹ ·aÔ�Ô�Õ�Ö
½�¶�½�¸2Ñ%ÓI·aÕ¤µ�·�¶5½�¸�Þ¥b�°��$��¯U¯ ß¢ã.Û�Ñ©·�´%´_Ñ%Ô�¶5·a¸�´_Ñvº�À.¶5Û�ÑvÑ%ìe´%Õ¤µ�¾¼½�Ó�Ñ
´_µ�¶5¾£Á � °1�$�� Á�½¤¾�º�»�¶¼·�½�¸�Ñ_¹�À
¿�º�× ¶5Û�Ñ`À
¿�·�´%¶5½�º�¸�º�À�È�É Ë�Ì�Í È2º�¿
È�Émÿ����`�'ÈòÞaÑ_¸�Ñ%¿¼·a¶5Ñ%¹~Ñ_ÓaÑ_¸"¶5¾.Ô�·�¾�¾¼½�¸�Þ�¶5Û�Ñ�¾�·�×�Ñ�´_µ�¶5¾£ß
ó ¸ª¶¼Û�ÑsÀ
ºaÕ¤Õ�º£Ü.½¤¸�Þ©¾�Ñ_´%¶5½�º�¸�¾£Á0Ü\Ñ«¾�µ�×�×�·a¿¼½�ä_Ñ«¶¼Û�Ñ«×�Ñ_¶¼Û�º"¹�¾

Ü\Ñsµ�¾�Ñ_¹¶¼º8´_·aÕ¤´%µ�Õ�·�¶5Ñ~¾¼Ö"¾�¶5Ñ_×�·a¶5½�´sµ�¸�´%Ñ_¿�¶5·�½�¸"¶5½�Ñ_¾�·�¸�¹î¶¼Û�Ñ_½�¿
´_ºa¸"¶5¿�½¤»�µ�¶5½�º�¸�¾.¶¼º�¶¼Û�Ñ�¶5ºa¶5·aÕ�µ�¸�´%Ñ_¿�¶5·�½�¸"¶UÖeß

¦ X¨§=©gª i k¬«W ©g®�¯±°³²�´

ã.Û�Ñ�Õ�·�¿�Þ�Ñ�¹�½���Ñ%¿¼Ñ%¸�´_Ñ�½¤¸q¶5Û�Ñ�¾�Õ¤ºaÔ�Ñ�º�À�¶¼Û�Ñ�µ ¯U°S±¶ ¹�½¤¾�¶5¿�½�»�µ�²
¶5½�º�¸�¾w»NÑ_¶UÜ\Ñ_Ñ%¸ ½¤¸�´_Õ�µ�¾¼½�Ó�Ñ.Â�ÃYÄ�Å�Æ
Çv·�¸�¹ÎÑ_ì"´_Õ�µ�¾�½¤ÓaÑ�èêé,ÞaÑ_¸�Ñ%¿¼²

·a¶5Ñ%¹«Ñ_Ó�Ñ%¸"¶5¾�¾�Ñ_Ñ%¸�½�¸sÝ�½�ÞNß �±� ¿¼Ñ%¾¼µ�Õ¤¶¼¾�½¤¸«¹�½��NÑ_¿�Ñ_¸"¶�´%º�¿�¿¼Ñ%´_¶5½�º�¸�¾
À
ºa¿Pµ ¯U°5±¶ ¾¼×�Ñ%·�¿�½¤¸�ÞmßéYº�¿�¿�Ñ_´_¶¼½¤ºa¸�¾ÎÀ
ºa¿�È'É Ë�Ì§Í Èý·a¸�¹ñÈ�É§Ê
ÿ�������ÈôÞ�Ñ_¸�Ñ_¿�·�¶5Ñ%¹qÑ%Ó�Ñ%¸e¶¼¾�·�¿�Ñ�¹�Ñ_¿�½¤ÓaÑ_¹ªµ�¾�½¤¸�Þ,¶¼Û�Ñs×�Ñ_¶¼Û�º"¹
¹�Ñ_¾�´_¿�½¤»NÑ_¹q½¤¸ªþ�Ñ_´"ß��¢å«ß ó ¸ªº�»�¶¼·�½�¸�½¤¸�Þv¶¼Û�Ñ�ë�¸�·�Õ ¿�Ñ_¾�µ�Õ�¶5¾�À
º�¿
b�°1�$��¯U¯ µ�¾¼½�¸�Þ�È'É Ë�Ì�Í ÈÎÁE¶5Û�Ñ�´%¿¼ºa¾¼¾w¾¼Ñ%´_¶5½�º�¸�¾wÑ%ìe¶¼¿¼·a´_¶¼Ñ_¹ »"Ö�¶5Û�Ñ
·a»�º£ÓaÑ�Ô�¿�º"´_Ñ%¹�µ�¿�Ñ�·a¿¼Ñ\×Îµ�Õ�¶5½�Ô�Õ�½¤Ñ%¹�»eÖÎ¶5Û�Ñf¿�·�¶5½�ºLº�À�¶¼Û�Ñf´_ºa¿¼¿�Ñ_´%²
¶¼½¤ºa¸�¾ ºa»�¶5·a½¤¸�Ñ%¹qÀ
¿�º�× ¶5Û�ÑvÈ'É Ë�Ì�Í È Ñ_ÓaÑ_¸"¶�¾¼·a×�Ô�Õ¤Ñ«¶¼º�¶5Û�Ñ
Â�ÃwÄ'Å�Æ
Çð»�·�¾�Ñ_¹q´_º�¿�¿�Ñ_´_¶¼½¤ºa¸�¾�¶5º,·�´%´_ºaµ�¸"¶'À
ºa¿�¶5Û�Ñ�¹�½���Ñ%¿¼Ñ%¸�´_Ñ
½�¸·µ ¯U°S±¶ ¾¼ÔNÑ_´%¶5¿�·Nß

¸IX¹]�º « ª?©  ®�ª»°³¼{½�²�¼¾©g¯±ª»®�°³²eª»°³© «
ã.Û�Ñ�¾¼Ö"¾�¶5Ñ_×�·a¶5½�´�µ�¸�´%Ñ_¿�¶5·�½�¸"¶UÖ'½�¸ ¶¼Û�Ñ�Ñ%ì"´_Õ�µ�¾¼½�Ó�Ñ�À
¿¼·a´_¶5½�º�¸�¿�Ñ_²

´%Ñ_½�Ó�Ñ%¾`´_ºa¸e¶¼¿¼½�»�µ�¶¼½¤ºa¸�¾�À
¿�º�× µ�¸�´%Ñ_¿�¶5·a½¤¸"¶5½�Ñ_¾'½¤¸�¶¼Û�Ñ��5Ñ%¶�Ñ%¸�Ñ_¿�Þ�Ö
¾�´_·aÕ¤Ñ"ÁNµ�¸�´%Õ¤µ�¾�¶5Ñ%¿¼Ñ%¹q´%·�Õ�º�¿�½¤×�Ñ%¶5Ñ_¿�Ñ%¸�Ñ_¿�Þ�Ö�¹�Ñ%¶5Ñ%¿¼×�½�¸�·�¶¼½¤ºa¸wÁ��5Ñ_¶
¶¼¿¼½�Þ�ÞaÑ_¿�Ñ$w�´_½�Ñ_¸�´%ÖeÁ��5Ñ_¶cµ ¶ ¾�×�Ñ_·�¿�½�¸�ÞNÁ_¸�º�¸�²¬åLæ�ç�»�·a´W�"Þ�¿�º�µ�¸�¹YÁt�æ�þ�·�´_´%Ñ_Ô�¶¼·�¸�´%ÑeÁIÕ�µ�×�½¤¸�º�¾�½¤¶UÖ ¹�Ñ_¶5Ñ%¿¼×�½�¸�·�¶¼½¤ºa¸wÁ¾�"¸�º£Ü.Õ�Ñ_¹�ÞaÑ�ºaÀ
¶¼Û�Ñ ¹�½��N¿¼·a´_¶5½�Ó�Ñ�¾�¶5¿�µ�´%¶5µ�¿�Ñ�À
µ�¸�´%¶5½�º�¸wÁ�¾¼¶¼·�¶¼½¤¾�¶5½�´_¾`ºaÀ�èêéêÑ_Ó�Ñ%¸"¶
¾�·�×�Ô�Õ�Ñ_¾£ÁNµ�¸�¹�Ñ_¿�Õ¤Ö"½�¸�ÞvÑ%Ó�Ñ%¸e¶�¹�Ñ%¶5Ñ%¿¼×�½�¸�·�¶¼½¤ºa¸wÁN·�¸�¹ª¶5Û�Ñ�×�º"¹�²
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IDPE data (stat. only)
H1⊕POMWIG: CDF

ExHuME
POMWIG + ExHuME

| < 5.9gap�η3.6 < |

 > 10 GeVjet1,2
�
T
�E

 < 5 GeVjet3
�
T
�E

 < -0.5jet1(2)
�

η�

(b)

 0.8 %± = 20.8 excl�F
(stat. only)

B0CED.FªG � J Z§TW¡¤y�^ÙOsQ5VUVøX¤R_Q5��^UTbM ô X¤MIRøC�Zf[�ÿ ]0QS^_Q g�P4MIT ô ^UV_h
Q ô ]¢X�MIR��a�����'�¤�¢{Iy ô y�R_Q5^Uy�]8y��¦y ô ^UV�g�]0QSVUxey�]¢xaTWVU^UM%{IR_QSOsh���M%O�|
P4MIVUy�] MIX ����������� Zf[�ÿ Pa�WdaV �eZ Q ô ]À��Z cmQ5�5z�{%RUMId ô ]
y��¦y ô ^UV l Q ô ]2X�M%R�� ��)`*�+,� {%y ô y�R_Q5^Uy�]êy������bdeVUTb�¦y,]aTW¡¤y�^«y��¦y ô ^UV
g�VUx0QS]ey�]ÏxaTWVU^UM%{IR_QSO�V_hUF - xeyqVUMI�bTb] xaTWVU^UM%{IR_QSO TbV,^Uxey8VUdeO MIX
�����������§��� ��)`*�+,�îy��Iy ô ^UV_F�[��bM%^ÎgUQIhwVUxaM � V.]aTbVU^URUTWcade^UTbM ô VfX�M%Ry��¦y ô ^ V_QSO�Pe�by 7 l Q ô ]�Pe�bM%^Lg�cmhNX�M%R�y��¦y ô ^ V_Q5O�Pa�by 6 F£- xey.y��¦y ô ^UVPe�bM%^U^Uy�]�PmQ5VUV�Q5�b��MI^Uxay�R VUy��by���^UTbM ô ��de^UV_FN- xay �«K©y��¦y ô ^UV`QSRUy ô M%RU|
OsQS�WTb�y�]êdaVUT ô {¢^UxeysRUy�VUde�b^UV�M%X`^UxeyP.e^UVÎVUxeM � ô T ô B0Tb{4F.G�OðgUQ%h lVU��QS�Wy�],QS����MIRU]aT ô {�^UM�^Uxay�QS��^Ud0QS� ô deO�c4y�R§MIX�y��¦y ô ^UV§^Ux0Q5^wP0QSVUV�^Uxey
n�Á�ÂNÃ |}��de^�RUy���daTbRUy�O�y ô ^_F

Ñ_Õ�½�¸�Þ�º�ÀY¶5Û�Ñ�µ�¸�¹�Ñ_¿�Õ¤Ö"½�¸�Þ�Ñ_ÓaÑ_¸"¶Iß

Ä¾ÅÀÆÈÇWÉDÇWÊ�ÇWËÍÌWÎ\Ï�Ð�Ñ¾Ò9Ç

ã.Û�Ñqµ�¸�´_Ñ%¿¼¶¼·�½�¸e¶UÖð½�¸'µ ¯U°5±¶ ·�¾�¾¼º"´%½¤·a¶5Ñ_¹ÙÜ.½¤¶¼ÛÙ¶5Û�Ñu�5Ñ%¶©Ñ%¸�²
Ñ_¿�Þ�Ö�¾�´_·aÕ¤Ñ á³Ó ç�þwâ�½�¾ Ñ_Ó¦·�Õ�µ�·�¶¼Ñ_¹�»eÖ�Ó¦·a¿¼Ö"½�¸�Þ�¶¼Û�Ñfµ�¸�´_Ñ%¿¼¶¼·�½�¸"¶5½�Ñ_¾
º�¸q¶5Û�Ñ�¿�Ñ_Õ�·�¶5½�Ó�Ñ�·�¸�¹q·�»�¾�º�Õ�µ�¶¼ÑÎÑ_¸�Ñ_¿�Þ�Ö,¾¼´%·�Õ�ÑÎ´%º�¿�¿¼Ñ%´_¶5½�º�¸�¾�»"Ö÷ � b�½�¸�Ñ%¾¼¶¼½¤×�·a¶5½�¸�Þ�¶5Û�Ñ�Ñyw�´_½�Ñ_¸�´%ÖÎÀ
ºa¿�¶5¿�½¤ÞaÞ�Ñ%¿¼½�¸�ÞLº�¸�·�¾¼½�¸�ÞaÕ¤Ñ
´_·aÕ¤ºa¿¼½�×�Ñ_¶¼Ñ_¿�¶¼º£Ü�Ñ%¿�ºaÀ�µ ¶ÕÔ à �\Ñy��Á�Ü.Û�½¤Õ�ÑÎ¾�½¤×�µ�Õ�¶5·�¸�Ñ_º�µ�¾¼Õ�Ö
×�º�¸�½�¶5ºa¿¼½�¸�Þ�¶¼Û�Ñ~¸"µ�×�»�Ñ%¿Îº�À��5Ñ%¶5¾�Ü.½¤¶¼ÛÖµ ¯U°S±¶ ·�»Nº£Ó�Ñ«¶¼Û�Ñ~¹�Ñ_²
¾�½¤¿�Ñ_¹�¶5Û�¿�Ñ_¾�Û�º�Õ�¹wß�å'µ�Ñf¶¼º'¶¼Û�Ñ�¾�¶5Ñ%Ñ_Ô�Õ�Ö�À
·�Õ�Õ�½¤¸�Þ`µ ¯U°S±¶ ¾¼ÔNÑ_´%¶5¿�µ�×¢Á
¶5Û�ÑL´EÛ�·�¸�ÞaÑ�½�¸v¶¼¿¼½�Þ�ÞaÑ_¿\Ñyw�´_½�Ñ_¸�´%Ö«½¤¸�´_¿�Ñ_·�¾�Ñ_¾\Ü.½�¶5Û©¹�Ñ_´%¿¼Ñ%·�¾�½¤¸�Þ
µ ¯U°S±¶ À
¿�º�× �=×mØÙlÚ?Û úüÀ
ºa¿ �Eö¬n µ ¯U°5±¶ n �Eà �\Ñy�ü¶¼º ���m�Ù �m� ú À
º�¿
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H1⊕
�

POMWIG: CDF

Exclusive DPE (DPEMC)

Best fit to data

| < 5.9gap�η�3.6 < |

 > 10 GeVjet1,2
�
TE

 < 5 GeVjet3
�
TE

 < -0.5jet1(2)
�

η  1.9 %±
Ü

 = 23.0 excl�F
(stat. only)
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X / Mjj
� = Mjj
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IDPE data (stat. only)
H1⊕
Ý

POMWIG: CDF
ExHuME
Best fit to data

| < 5.9gap�η�3.6 < |

 > 10 GeVjet1,2
�
T
�E

 < 5 GeVjet3
�
T
�E

 < -0.5jet1(2)
�

η  1.8 %± = 22.1 excl�F
(stat. only)

(b)

B0CED.F"G$8IJ ZwTb¡�y�^YOsQSVUVYX�R_QS��^UTbM ô X�M%R�CEZf[�ÿ,]mQ5^_Q`g�P4MIT ô ^UV_hYQ ô ]�c4y�VU^.e^\g�VUMI�bTb]ÎxaTbVU^UMI{IR_QSOsh�^UM`^Uxey�]mQ5^_Q�MIca^_Q5T ô y�]�X¤RUMIOüQY��MIO�ceT ô QS^UTbM ô
MIX������������vy��¦y ô ^UV�g�]0Q5VUxay�]~xeTbVU^UMI{%R_Q5OshY��M%O�P4MIVUy�]©MIX��a�����'�¤�
Zf[�ÿ�Pa�bdeV`�aZêQ ô ]\��Z,c0QS�¼z�{%RUMId ô ] y��¦y ô ^UV l Q ô ] y������bdeVUTb�¦y\]aTb¡�y�^�«K�y��¦y ô ^UV g�VUxmQ5]ay�]`xeTbVU^UMI{%R_Q5Osh"{Iy ô y�R_QS^Uy�]'daVUT ô {LgUQIh�� �"!e#I$�& �
MIR.g�cmh0� ��)`*�+,��FI- xey�]0QS^_Q`Q ô ]�^Uxay��«K~y��¦y ô ^UV\Q5RUy�X�RUMIO V_Q5O�|
Pe�by 6 Q ô ]�QSRUy.RUy���deTbRUy�]�^UM�P0QSVUV�QS�W��MI^Uxay�R�VUy��by���^UTbM ô ��de^UV_F

ùaà�n µ ¯U°S±¶ nÞ��à �\Ñ$��Á�¿¼Ñ%¾¼µ�Õ�¶5½�¸�Þ ½�¸«· Ó¦·�¿�½�·�¶5½�º�¸�ºaÀ0¶5Û�Ñ`¸"µ�×�²
»NÑ_¿�º�À ó å'æ�çò¹�½ �5Ñ%¶`Ñ_ÓaÑ_¸"¶5¾.·a´_´%Ñ_Ô�¶¼Ñ_¹,º�À ÷fùN� ú á ÙlÚ ×�7×?ß ú�â�À
º�¿µ ¯U°S± ×¶ Ô �Eö �\Ñ$� á µ ¯U°S± ×¶ Ô ùaà �\Ñy��â5ßaã.Û�½�¾f½¤¾\¶5Û�Ñ�¹�ºa×�½¤¸�·a¸"¶
µ�¸�´_Ñ%¿¼¶¼·�½�¸e¶UÖ�½�¸�»Nº�¶¼Û�¶¼Û�Ñf½¤¸�´_Õ�µ�¾¼½�Ó�Ñ\·�¸�¹ÎÑ_ì"´%Õ¤µ�¾�½�Ó�Ñ�¹�½ �5Ñ%¶ ´_¿�º�¾�¾
¾�Ñ_´%¶5½�º�¸©×�Ñ_·�¾�µ�¿�Ñ_×�Ñ_¸"¶¼¾

à¾ÅâálÊ�ÐWÒ9ã�Ï�É³ÇWË+Ç1ä`Ð1Ñ�Ò9å¾Ëmæ�çIÇWÉ³ÇWË�ÇWÊ�ÇWË+ÌWÎ

(�¸�´_Ñ_¿�¶5·a½¤¸"¶¼½¤Ñ%¾�º�¸ø¶5Û�Ñ2µ�¸�´_Õ�µ�¾�¶5Ñ%¿¼Ñ%¹ ´%·�Õ�º�¿�½¤×�Ñ%¶5Ñ_¿,Ñ%¸�Ñ_¿�Þ�Ö
¾�´_·aÕ¤Ñ�·���Ñ%´_¶'¶5Û�Ñ p�v rs ×�Ñ_·a¾¼µ�¿�Ñ_×�Ñ%¸e¶¦Á4Ü.Û�½�´EÛ�½�¸¢¶5µ�¿�¸¢Õ�Ñ_·a¹�¾`¶5º
µ�¸�´_Ñ%¿¼¶¼·�½�¸e¶¼½¤Ñ%¾�¸�ºa¶�º�¸�Õ¤Ö�º�¸«¶¼Û�Ñ�¸"µ�×�»�Ñ%¿�ºaÀ0º�»�¾�Ñ_¿�Ó�Ñ%¹�Ñ%Ó�Ñ%¸e¶¼¾¦Á
»�µ�¶w·aÕ¤¾�º`ÔNº�¶¼Ñ_¸"¶5½�·�Õ�Õ¤Ö�ºa¸sï ¯U¯ ¹�½¤¾�¶5¿�½�»�µ�¶5½�º�¸Î¾¼Û�·aÔ�Ñ%¾¦ßl��º£Ü\Ñ_ÓaÑ_¿£Á¶¼Û�Ñ~é.éYÚ�*u·a¸�¹,æLéYÚ�*uÑ%¸�Ñ_¿�Þ�Ö«¾�´_·aÕ¤Ñ�µ�¸�´%Ñ_¿�¶5·a½¤¸"¶5½�Ñ_¾f¶¼Ñ_¸�¹,¶5º
´%·�¸�´%Ñ_Õ0ºaµ�¶f½¤¸,¶5Û�Ñ«ï ¯U¯ ¿�·�¶5½�ºNßéYÛ�·a¸�Þ�½�¸�Þñ¶5Û�ÑuÑ_¸�Ñ_¿�Þ�Öò¾�´_·�Õ�Ñªº�À©é.éYÚ
*ü·�¸�¹ æLéYÚ
* »"Ö÷fà ú2½�¸ ´%·�Õ�´_µ�Õ�·�¶¼½¤¸�Þ p�v rs Õ�Ñ_·a¹�¾w¶¼º`·�Ó¦·a¿¼½�·�¶¼½¤ºa¸�º�À ÷ � úê½�¸ ¶5Û�Ñ
½�¸�´%Õ¤µ�¾�½�Ó�Ñ åLæ�çò¹�½ �5Ñ_¶'´_¿�º�¾�¾`¾�Ñ_´_¶¼½¤ºa¸�¾`À
ºa¿Vµ ¯U°S± �Wè ×¶ Ô �Eö �\Ñ$��ß
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IDPE data (stat. only)
H1⊕POMWIG: CDF

ExclDPE (23.0 %)
POMWIG+ExclDPE

| < 5.9gap�η3.6 < |
 > 10 GeVjet1,2
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 < 5 GeVjet3
�
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 < -0.5jet1(2)
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IDPE data (stat. only)
H1⊕POMWIG: CDF

ExHuME (22.1 %)
POMWIG+ExHuME

| < 5.9gap�η3.6 < |
 > 10 GeVjet1,2

�
TE

 < 5 GeVjet3
�
T
�E

 < -0.5jet1(2)
�

η�

(b)
ë

B0CED.F�G$MIJ©KNM%O�P0QSRUTbVUM ô M%XfO�y�Q ô PaVUy�de]aMIR_Q5PaTb]eTb^ÍF�]aTWVU^URUTbcade^UTbM ô V
n j c4y�^ � y�y ô ^Uxey�C�Zf[�ÿñ]0QS^_Q'MIX V_QSO�Pe�by 6 Q ô ],^Uxay�O�Tb��^UdaRUy�MIX
������������Q ô ]�gUQ%h�� �"!"#%$'& �sM%R�g�c0h�� ��)`*�+,�«VUTbO�de�¬Q5^Uy�]�y��¦y ô ^UV
ô M%RUOsQ5�bTb�y�]«cgF�^Uxay�.e^ PeRUy�VUy ô ^Uy�]�T ô B0Tb{4F�G�8%F

� ·�¿�Ö"½¤¸�Þ8¶5Û�Ñvè¢æ�éYÚ�* Ñ_¸�Ñ%¿¼ÞaÖª¾�´_·aÕ¤Ñv»"Ö ÷��aö ú�Á�½�¸�¹�Ñ%Ô�Ñ%¸�²
¹�Ñ%¸e¶¼Õ¤Öñº�À~é.éYÚ
*ô·�¸�¹òæLéYÚ�*fÁ�¿�Ñ_¾�µ�Õ�¶5¾s½�¸Ï·´%¿¼ºa¾¼¾~¾¼Ñ%´_¶5½�º�¸
´EÛ�·a¸�Þ�Ñ.ºaÀ �=ßÙ �Nì ú�ßwã.Û�½�¾�½�¾�¹�µ�Ñ`¶5º ×�ºa¿¼Ñ á Õ¤Ñ%¾¼¾£âmÑ_ÓaÑ_¸"¶5¾�À
·�Õ�Õ¤½�¸�Þ½�¸e¶¼º¢¶5Û�Ñ~¿�·�¸�ÞaÑsº�À ö�õ öN�ín'p v rs nüö�õ
�Eù Ü.Û�Ñ_¸¶¼Û�Ñ~è¢æ�éYÚ�*
Ñ_¸�Ñ_¿�Þ�Öñ¾¼´%·�Õ�Ñ8½�¾vÕ�º£Ü�Ñ%¿¼Ñ%¹ á ¿�·�½�¾¼Ñ%¹wâ5ß ã.Û�Ñq¸eµ�×Î»NÑ_¿,º�À�¹�·a¶5·
Ñ_ÓaÑ_¸"¶5¾�·�¶�Û�½¤ÞaÛ¢ï ¯U¯ ½�¾\Õ¤Ñ%¾¼¾�·��NÑ_´_¶¼Ñ_¹s»"Ö�¶5Û�Ñ%¾¼Ñ'´EÛ�·�¸�Þ�Ñ_¾£Á£¾�½�¸�´_Ñ¶5Û�Ñ�è¢æ�éYÚ�*v½¤¾YÕ¤Ñ%¾¼¾w·�´%¶5½�Ó�Ñ�À
ºa¿§¾�µ�´EÛ Ñ%Ó�Ñ_¸"¶¼¾¦ß�Ú�À
¶5Ñ%¿w·a¹¾�5µ�¾�¶5½�¸�Þ
¶5Û�ÑL�5Ñ_¶.Ñ_¸�Ñ_¿�Þ�Ö«¾�´_·�Õ�ÑeÁa¶¼Û�Ñ�À
¿¼·a´_¶¼½¤ºa¸vºaÀ§Ñ_ì"´%Õ¤µ�¾�½�Ó�ÑL¹�½ �5Ñ%¶.¾¼½�Þ�¸�·�Õ
½�¸v¶¼Û�Ñ�å'æ�çê¹�·�¶5·�½�¾.¿¼Ñ%²¬Ñ%Ó¦·�Õ�µ�·�¶¼Ñ_¹~»"Ös¿�Ñ_ÔNÑ_·a¶5½�¸�Þ�¶5Û�Ñ�èêé2¶5º
¹�·a¶5·`ë�¶¼¾¦ß�ã.Û�Ñ�À
µ�Õ¤Õe¹�½���Ñ%¿¼Ñ%¸�´_Ñ�»NÑ_¶UÜ\Ñ_Ñ%¸�¶5Û�Ñ�¸"µ�×Î»NÑ_¿wº�À"½¤¸�´_Õ�µ�²
¾�½¤ÓaÑÎÑ_ÓaÑ_¸"¶5¾ á Ñ%ìe´%Õ¤µ�¾¼½�Ó�Ñ�¾¼½�Þ�¸�·aÕwÀ
¿�·�´%¶5½�º�¸wâ�º�»�¶¼·�½�¸�Ñ_¹8À
¿¼ºa× ¶¼Û�Ñ
Ó¦·�¿�½¤Ñ%¹�¾¼·a×�Ô�Õ¤Ñ%¾`·�¸�¹�¶5Û�·a¶�º�»�¶5·�½�¸�Ñ%¹�À
¿¼ºa× ¶¼Û�ÑÎ¹�Ñ%À
·�µ�Õ�¶`¾�·�×�²
Ô�Õ�Ñs½�¾�·a¾¼¾�½¤Þa¸�Ñ_¹u·a¾ ·¢¾�Öe¾�¶5Ñ%×�·�¶5½�´sµ�¸�´_Ñ_¿�¶5·a½¤¸"¶UÖqº�¸î¶5Û�½¤¾�´_ºa¿¼²
¿�Ñ_´_¶¼½¤ºa¸wß§ã.Û�Ñ`µ�¸�´%Ñ_¿�¶5·a½¤¸"¶5½�Ñ_¾�º�¸«¶5Û�Ñ`Ñ_ì"´_Õ�µ�¾�½¤ÓaÑ`´_¿�º�¾�¾ ¾�Ñ_´_¶¼½¤ºa¸�¾
Ô�¿�º�Ô�·aÞ�·a¶5Ñ_¹ÎÀ
¿¼ºa×ô¶5Û�Ñ%¾¼Ñf¹�½��NÑ_¿�Ñ_¸�´%Ñ_¾�·�¿�Ñ ÷ �±� ú áS÷fùN� ú�â�À
º�¿
µ ¯U°S± �Wè ×¶ Ô �Eö¢á
ùaà â��\Ñy��ß

î�ÅÀÆÈÇWÉ�É³Ë1æïÌWÌWÇWË�ÇÍðíÐWæ�ÇWÊ�ÐWÎ
Ó Ñ_¶Y¶5¿�½¤ÞaÞ�Ñ_¿YÑyw�´%½¤Ñ%¸�´_½�Ñ_¾�Û�·£ÓaÑ�»NÑ_Ñ_¸�¹�½�¾¼´%µ�¾¼¾�Ñ_¹�½¤¸�þ�Ñ_´"ß��êé.ß

ã.Û�Ñ À
µ�Õ�Õî¹�½���Ñ%¿¼Ñ%¸�´_Ñýº�Àê¶5Û�ÑýÑyw�´%½¤Ñ%¸�´_½�Ñ_¾øº�»�¶5·�½�¸�Ñ%¹ À
¿�º�×
×�½�¸�½�×Îµ�×�²r»�½¤·a¾�¹�·�¶¼·~·�¸�¹8½�¸�´_Õ�µ�¾�½¤ÓaÑ{t`æ�þ8¶¼¿¼½�Þ�ÞaÑ_¿�Ñ_¹¢¹�·a¶5·v½¤¾
¶¼·��aÑ_¸,·�¾`·~¾¼Ö"¾�¶5Ñ_×�·a¶5½�´ µ�¸�´%Ñ_¿�¶5·�½�¸"¶UÖ~·a¸�¹,Ô�¿¼ºaÔ�·�Þa·�¶¼Ñ_¹,¶5º«·a¸
µ�¸�´_Ñ%¿¼¶¼·�½�¸e¶UÖ«ºa¸,¶5Û�Ñ�Ñ%ìe´%Õ¤µ�¾¼½�Ó�ÑL¾¼½�Þ�¸�·�Õ0À
¿�·�´_¶¼½¤ºa¸wß

ñ¾Å5ÆÈÇWÉ i k Ï�çIÇ�Ñ¾Ë1æïÊ�Ì

éYº�¿�¿�Ñ_´_¶¼½¤ºa¸�¾ À
º�¿�½¤¸�´%Õ¤µ�¾¼½�Ó�Ñ`åLæ�çî¹�½ �5Ñ%¶5¾\·�¿�Ñ.º�»�¶¼·�½�¸�Ñ_¹«À
¿�º�×
¾�·�×�Ô�Õ�Ñ_¾�ºaÀfÂ�ÃYÄ�Å�Æ
ÇñèñéÏ¹�½ �5Ñ_¶�Ñ%Ó�Ñ%¸e¶¼¾¦ß�þ�¶¼·�¶¼½¤¾�¶5½�´_·aÕ µ�¸�´_Ñ%¿¼²
¶¼·�½�¸"¶5½�Ñ_¾\º�¸~¶¼Û�ÑL´_º�¿�¿�Ñ_´_¶¼½¤ºa¸�À
·�´_¶¼º�¿�¾�·a¿¼Ñ'¶5·���Ñ_¸~·�¾\¾¼Ö"¾�¶5Ñ_×�·a¶5½�´
µ�¸�´_Ñ%¿¼¶¼·�½�¸e¶¼½¤Ñ%¾�·a¸�¹�Ô�¿�º�Ô�·aÞ�·�¶¼Ñ_¹,¶5ºvµ�¸�´%Ñ_¿�¶5·�½�¸"¶5½�Ñ_¾'º�¸òbed�fg��h)ilk ßã.Û�Ñ À
µ�Õ�Õw¹�½��NÑ_¿�Ñ_¸�´%Ñ »�Ñ%¶UÜ�Ñ%Ñ_¸�¶¼Û�ÑÎÑ%ìe´%Õ¤µ�¾¼½�Ó�Ñ�¹�½ �5Ñ_¶'´_¿�º�¾�¾`¾�Ñ_´_²
¶¼½¤ºa¸�¾.º�»�¶5·�½�¸�Ñ%¹vµ�¾�½�¸�Þ�´_º�¿�¿�Ñ_´_¶¼½¤ºa¸�¾\¹�Ñ_¿�½¤ÓaÑ_¹©À
¿¼ºa× È�É Ë�Ì�Í È
·a¸�¹�È'Émÿ�������Èîèêé�ÞaÑ_¸�Ñ%¿¼·a¶5Ñ_¹ÎÑ_Ó�Ñ%¸"¶5¾�½¤¾�·a¾¼¾�½¤Þa¸�Ñ_¹Î·�¾�·'¾�Ö"¾¼²
¶¼Ñ_×�·�¶¼½¤´'µ�¸�´%Ñ_¿�¶5·�½�¸"¶UÖ�º�¸s¶¼Û�Ñ'Ñ%ì"´_Õ�µ�¾¼½�Ó�Ñ'´_¿�º�¾�¾�¾�Ñ_´%¶5½�º�¸�¾£ß�ã.Û�½¤¾
µ�¸�´_Ñ%¿¼¶¼·�½�¸e¶UÖ«½�¾ ÷fí ú á5÷f� ú�âYÀ
ºa¿Kµ ¯U°S± �Wè ×¶ Ô �Eö¢á
ùaà â��\Ñy��ß

ó¾Åõôcå¾Ê�ö+÷cø�ùòú�Ñ¾ÐWûWÌWË+å¾ãgÊ�ä

ã.Û�Ñ`¹�º�×�½¤¸�·�¸"¶ ¸�º�¸�²¬åLæ�çî»�·a´W�"Þ�¿�º�µ�¸�¹�µ�¸�´%Ñ_¿�¶5·a½¤¸"¶UÖÎ½�¾�·a¾¼²
¾�º"´_½�·�¶¼Ñ_¹ Ü.½�¶5Ûô¶¼Û�Ñþ�å »�·a´W�eÞa¿¼ºaµ�¸�¹ À
¿¼·a´_¶¼½¤ºa¸ º�À�	�ü hýDþ ÿ��í ÷ � ú�Á�Ü.Û�½�´EÛ©´%º�¸"¶5¿�½�»�µ�¶5Ñ%¾`·�¸,µ�¸�´_Ñ_¿�¶5·a½¤¸"¶UÖvº�¸,¶5Û�ÑÎ´_¿�º�¾�¾
¾�Ñ_´%¶5½�º�¸�¾�º�À ÷fö�õ ö�� � á5� ! ö�õ ��í â ÿ ÷���õ à ú�ß§ã.Û�Ñ ÷�� úÙµ�¸�´_Ñ%¿¼²
¶¼·�½�¸"¶UÖ©ºa¸;	�ü hý�þ Û�·a¾'·v¸�Ñ_ÞaÕ¤½�Þ�½�»�Õ�ÑÎÑy�NÑ_´%¶'ºa¸¢¶5Û�Ñvï ¯U¯ ¾�Û�·�ÔNÑ_¾¿�Ñ_Õ�·�¶¼½¤ÓaÑ'¶¼º«º�¶¼Û�Ñ_¿.µ�¸�´_Ñ_¿�¶5·a½¤¸"¶¼½¤Ñ%¾¦ß

��Å��jø�� Ñ¾Ð�Ð1Ç��7É³Ñ¾Ê�Ð�Ç
ã.Û�Ñ¢·a´_´%Ñ_Ô�¶¼·�¸�´%Ñ�º�À�¶5Û�Ñ t`æ�þò¶¼¿¼½�Þ�ÞaÑ_¿«´%º�µ�¸"¶5Ñ%¿¼¾£Á �
	 i ü Á´%º�µ�Õ�¹îÓ¦·�¿�Ö8Ü.½�¶5Û»NÑ_·a× ´%º�¸�¹�½¤¶¼½¤ºa¸�¾Î·a¸�¹î´EÛ�·�¸�Þ�½�¸�Þ�´_ºaµ�¸"¶5Ñ_¿

Ñ$w�´_½�Ñ_¸�´%½¤Ñ%¾¦ßwåLµ�¿¼½�¸�Þ�¶5Û�ÑL¹�·�¶5·�¶5·��"½¤¸�Þ�ÔNÑ_¿�½¤º"¹wÁ ��	 i ü Ó¦·�¿�½¤Ñ%¹»"Ö«·a¶\×�ºa¾¼¶ ÷f� ú�ßYã.Û�½�¾.Ó¦·�Õ�µ�ÑL½¤¾.·a¾¼¾�½¤Þa¸�Ñ_¹~·�¾f·�¾¼Ö"¾�¶5Ñ_×�·a¶5½�´
µ�¸�´_Ñ%¿¼¶¼·�½�¸e¶UÖqº�¸ ��	 i ü ·a¸�¹îÔ�¿�º�Ô�·aÞ�·�¶¼Ñ_¹ª¶5º¢»Nº�¶¼Û½�¸�´_Õ�µ�¾�½¤ÓaÑ·a¸�¹©Ñ_ì"´_Õ�µ�¾�½¤ÓaÑL´%¿¼ºa¾¼¾f¾�Ñ_´%¶5½�º�¸�¾£ß

�mÅ��ãgçIæ�Ê�å¾Ï�æïÉ³Î
ã.Û�ÑêÕ¤µ�×�½�¸�º�¾�½�¶UÖ µ�¸�´_Ñ_¿�¶5·a½¤¸"¶UÖ"Á�Ü.Û�½�´EÛ ½¤¾ª·�Ô�Ô�Õ¤½�Ñ_¹ ¶5ºÏ·aÕ¤Õ

´%¿¼ºa¾¼¾�¾�Ñ_´%¶5½�º�¸�¾£Á�½¤¾ à ß � ú�Á�Ü.½¤¶¼Û í ß í ú ¹�µ�Ñ8¶5ºî¶5Û�Ñ�·�´_´%Ñ_Ô�²
¶¼·�¸�´%Ñ.·�¸�¹«ºaÔ�Ñ%¿¼·a¶5½�º�¸�º�Àm¶¼Û�Ñ`Õ�µ�×�½¤¸�ºa¾¼½�¶UÖÎ×�ºa¸�½¤¶¼º�¿�·a¸�¹ í ß ö ú
¹�µ�Ñ«¶5º¢¶¼Û�Ñsµ�¸�´_Ñ_¿�¶5·a½¤¸"¶UÖ¢½�¸î¸�ºa¿¼×�·�Õ�½�ä_·�¶¼½¤ºa¸qµ�¾¼½�¸�Þ�¶5Û�Ñ«¶5º�¶¼·�Õ
¢£�£s´_¿�º�¾�¾\¾�Ñ_´%¶5½�º�¸ z �aûg| ß

�¾Åõ÷Læ ��Ë+Ñ¾ÐWÉ³æ��WÇ Ï�É³Ë1ã�ÐWÉ³ãgË+Ç
��ãgÊ�ÐWÉ³æïå¾Ê
¤ªÑ�Û�·£ÓaÑÎÑ%ìe·a×�½¤¸�Ñ%¹8¶¼Û�Ñ�Ñ$��Ñ%´_¶Lº�À�¶¼Û�Ñ�´EÛ�º�½�´_Ñ�º�À�åLþ�Ýòºa¸

´%º�×�Ô�·a¿¼½�¾¼ºa¸�¾�»NÑ_¶UÜ\Ñ_Ñ%¸v¹�·�¶5·�·�¸�¹,Â�ÃYÄ�Å�Æ
ÇqÞ�Ñ%¸�Ñ_¿�·�¶¼Ñ_¹vÑ_Ó�Ñ%¸"¶
¹�½¤¾�¶5¿�½¤»�µ�¶5½�º�¸�¾£ßP¤qÑsë�¸�¹î¶5Û�·a¶ ¶5Û�Ñu� � ²¬ë�¶ ù ·�¸�¹#&"çc(�þ�²Í*§æ�þ
åLþ�Ý�¾LÖe½�Ñ_Õ�¹¢¾�½¤×�½�Õ¤·a¿��"½¤¸�Ñ_×�·�¶¼½¤´�¹�½¤¾�¶5¿�½�»�µ�¶5½�º�¸8¾¼Û�·aÔ�Ñ%¾¦Á�Ü.Û�½�´EÛ



ùaö

·�¿�Ñ.½�¸«¿¼Ñ%·�¾�º�¸�·a»�Õ¤Ñ\·�Þa¿¼Ñ%Ñ_×�Ñ_¸"¶ Ü.½�¶5Û«¶¼Û�Ñ`¹�·a¶5·NÁ�Ü.Û�½�Õ¤Ñ`¶¼Û�Ñ�� � ²
ë�¶ � ·a¸�¹ &"ç)('þ�²�� v ºa¸�Ñ_¾�Ô�¿�º"¹�µ�´%Ñv¾�½¤Þa¸�½�ë�´_·a¸e¶¼Õ¤Öî¹�½��NÑ_¿�Ñ_¸"¶
¹�½�¾¼¶¼¿¼½�»�µ�¶¼½¤ºa¸�¾�·a¸�¹«·�¿�Ñ.´_Õ�Ñ_·a¿¼Õ�Ö ¹�½�¾¼À
·£Óaº�¿�Ñ_¹wßc�\µ�½�¹�Ñ_¹«»"ÖÎ¶¼Û�Ñ_¾�Ñ
¿�Ñ_¾�µ�Õ¤¶¼¾¦Á%Ü\Ñ�µ�¾�ÑfÂ�ÃYÄ�Å�Æ
Ç~Ñ_ÓaÑ_¸"¶5¾wÞ�Ñ%¸�Ñ_¿�·�¶¼Ñ_¹�Ü.½¤¶¼ÛÎ¶¼Û�Ñ)� � ²rë�¶ ù
åLþ�Ý ¶¼º�Ô�Ñ%¿¼À
ºa¿¼× ¶5Û�Ñ«ë�¶5¾Î¶¼º�¶5Û�Ñ«¹�·�¶5·�·a¸�¹uÑ_Ó¦·�Õ�µ�·a¶5Ñí	 °��$��·�¸�¹î¶5·��aÑ«¶5Û�ÑvÀ
µ�Õ�Õ�¹�½��NÑ_¿�Ñ_¸�´%Ñs»�Ñ%¶UÜ�Ñ%Ñ_¸î¶¼Û�Ñ~Ñ%ìe´%Õ¤µ�¾¼½�Ó�Ñ«´%¿¼ºa¾¼¾
¾�Ñ_´_¶¼½¤ºa¸�¾�º�»�¶5·�½�¸�Ñ%¹q·a¸�¹q¶¼Û�º�¾�Ñ�Ñ_ì"¶5¿�·�´%¶5Ñ%¹qµ�¾�½�¸�Þ,¶5Û�Ñ«¹�Ñ%À
·�µ�Õ�¶
åLþ�Ý2ºaÀféYåLÝ���� � ·�¾f·«¾�Ö"¾¼¶¼Ñ_×�·�¶¼½¤´�µ�¸�´%Ñ_¿�¶5·a½¤¸"¶UÖeß

�¾Å���É³Ñ�É³æïÏ�É³æïÐWÏ�å�����å¾Ê�É³Ç���Ñ¾Ë1Ò9å{Ç��WÇWÊ�É�Ï�Ñ¾ç��7Ò9ÇWÏ
þ�¶5·a¶5½�¾¼¶¼½¤´%·�Õ�µ�¸�´_Ñ%¿¼¶¼·�½�¸e¶¼½¤Ñ%¾s½�¸Ï¶5Û�Ñ8èêé Þ�Ñ_¸�Ñ_¿�·�¶5Ñ%¹ðÑ_Ó�Ñ%¸"¶5¾

·�¿�Ñ�¶¼·��aÑ_¸~½�¸"¶5º�·�´%´_ºaµ�¸"¶�½�¸vèêé¶5º�¹�·�¶¼·�Õ�½���Ñ_Õ�½�Û�º"ºe¹vë�¶5¾.ÔNÑ_¿�²
À
º�¿�×�Ñ_¹,¶5º~Ñ_ì"¶5¿�·�´%¶K	 °����� Á4¾�º«¶5Û�·�¶`¶¼Û�Ñ µ�¸�´%Ñ_¿�¶5·a½¤¸"¶UÖ~½�¸ò	 °��$��½�¾Î¹�µ�Ñv¶5º¢¶¼Û�Ñ~µ�¸�´_Ñ%¿¼¶¼·�½�¸e¶¼½¤Ñ%¾ ½�¸»�ºa¶5Û¹�·�¶5·�·a¸�¹îèêé Ñ%Ó�Ñ_¸"¶
¾�·�×�Ô�Õ�Ñ_¾£ß§ã.Û�Ñ�èêéu·a¾¼¾�º"´_½�·�¶¼Ñ_¹«µ�¸�´%Ñ_¿�¶5·a½¤¸"¶UÖ�½¤¾\¹�Ñ%¿¼½�Ó�Ñ%¹sÀ
¿¼ºa×
¶5Û�Ñ'µ�¸�´_Ñ_¿�¶5·a½¤¸"¶UÖ�½¤¸ 	 °1�$�� »"Ö�R"µ�·�¹�¿¼·a¶5½�´_·�Õ�Õ�ÖÎ¾�µ�»�¶5¿�·�´%¶5½�¸�ÞÎ¶¼Û�Ñ¹�·a¶5·�µ�¸�´%Ñ_¿�¶5·�½�¸"¶UÖeÁ"¹�Ñ_¶5Ñ%¿¼×�½�¸�Ñ_¹,À
¿�º�×Ò¶¼Û�Ñ ¸"µ�×�»�Ñ%¿.º�ÀYÑ_Ó�Ñ%¸"¶5¾
½�¸¢¶5Û�Ñ�Ñ_ì"¶5¿�·�´%¶5Ñ%¹¢¾¼½�Þ�¸�·�ÕUÁ4·�¸�¹¢Ô�¿�º�Ô�·aÞ�·�¶¼Ñ_¹,¶5ºv¶5Û�Ñ�èêéñ´_ºa¸�²
¶5¿�½�»�µ�¶5½�º�¸,¶¼º�¶¼Û�Ñ�Ñ_ì"´%Õ¤µ�¾�½�Ó�Ñ�´_¿�º�¾�¾f¾¼Ñ%´_¶5½�º�¸©µ�¸�´%Ñ_¿�¶5·a½¤¸"¶UÖeß

Ä��¾Å áBÊ�ä�ÇWËmÒ9ÎyæïÊ�Ì
Ç��WÇWÊ�É
ã.Û�Ñ�º�»�¾�Ñ_¿�Ó�Ñ%¹8Ñ_ì"´%Ñ_¾�¾LºaÀ�¹�·a¶5·©º£Ó�Ñ%¿'¾�½¤×�µ�Õ�·�¶5Ñ%¹qÑ%Ó�Ñ%¸e¶¼¾�·�¶

Û�½�Þ�Ûvï ¯U¯ ½¤¸�Ý�½¤Þmß ��� ´%º�µ�Õ�¹Î»NÑf¹�µ�Ñ\¶5º�·�¸�º£Ó�Ñ_¿�Ñ_¾�¶5½�×�·�¶¼Ñ�º�À�¶¼Û�Ñµ�¸�¹�Ñ_¿�Õ¤Ö"½�¸�Þ Ñ_ÓaÑ_¸"¶ á (�ç�â0·�´%¶5½�Ó"½¤¶UÖ�½�¸s¶5Û�ÑL¾�½¤×�µ�Õ¤·a¶5½�º�¸wß�¤ªÑ�½�¸�²
Ó�Ñ%¾¼¶¼½¤Þa·�¶¼Ñ_¹¢¶¼Û�½¤¾LÔNº�¾�¾¼½�»�½�Õ¤½�¶UÖ�»"Ö©À
ºaÕ¤Õ�º£Ü.½�¸�Þ~¶¼Û�ÑÎ×�Ñ_¶¼Û�º"¹�º�Õ�º�ÞaÖ
Ô�¿�Ñ_Ó"½�º�µ�¾�Õ¤Öu¹�Ñ%Ó�Ñ%Õ¤ºaÔ�Ñ%¹»"ÖÙéYå'Ýô½�¸2ÞaÑ_¸�Ñ%¿¼½�´P('ç ¾�¶5µ�¹�½¤Ñ%¾�½¤¸
£c¢£î´_ºaÕ¤Õ�½�¾¼½�º�¸�¾ z ���g| ßuã.Û�Ñ~®�²��î¾�Ô�·�´%Ñv½�¾�¾¼Ô�Õ¤½�¶�½�¸"¶5ºª¶5Û�¿�Ñ_Ñ©¿�Ñ_²Þ�½�º�¸�¾`Ü.½¤¶¼Û�¿¼Ñ%¾¼ÔNÑ_´%¶.¶5º«¶¼Û�Ñ Õ�Ñ_·�¹�½¤¸�ÞI�5Ñ%¶`·�ì"½�¾¦Á4¶5Û�Ñ! ³À
º�¿�Ü�·a¿¼¹#"á%$ & � $ n ��ö(' â5Á�¶¼Û�Ñ) r¶¼¿¼·a¸�¾�Ó�Ñ_¿�¾�Ñ*" á}��ö(' n+& � n ��ù�ö(' º�¿
ù�íaö,' n-& � n5��öaö,' â¼Á.·a¸�¹Ï¶5Û�Ñ. r·£Ü\·£Ö/"u¿¼Ñ%Þ�½�º�¸ á5��ù�ö,'òn
& � n ù�íaö,' â5Á0·a¸�¹u¶5Û�Ñ�('ç ½¤¾�Ñ%ÓI·aÕ¤µ�·�¶5Ñ%¹q½�¸u¶5Û�Ñ«¶¼¿¼·a¸�¾�Ó�Ñ_¿�¾�Ñ
¿�Ñ_Þ�½�º�¸YÁ¦Ü.Û�½�´EÛ�½�¾�¾�Ñ_¸�¾�½¤¶¼½¤ÓaÑ.¶5º�¶5Û�Ñ`Ô�·�¿�¶5½�´_Õ�Ñ_¾ ºaµ�¶5¾�½�¹�Ñ.¶5Û�ÑD�5Ñ%¶5¾£ß
ÝY½�Þ�µ�¿¼Ñ ��û ¾¼Û�º£Ü.¾ ¶¼Û�Ñ`¸"µ�×�»�Ñ%¿�º�Àm´_·aÕ¤ºa¿¼½�×�Ñ_¶¼Ñ_¿ ¶5º£Ü\Ñ_¿�¾ º�µ�¶5²

¾�½¤¹�Ñ\¶5Û�Ñ��5Ñ%¶w´%º�¸�Ñ%¾�Ô�Ñ%¿YÑ%Ó�Ñ%¸e¶wÓ"¾¦ß§¶5º£Ü\Ñ_¿w¹�Ñ_¶¼Ñ_´_¶¼º�¿w®ÎÀ
º�¿ ó åLæ�ç
¹�·a¶5·¢·a¸�¹¶5Û�Ñ~¾�½¤×�µ�Õ¤·a¶5½�º�¸wß¥�\º"ºe¹2·�Þ�¿�Ñ_Ñ%×�Ñ_¸"¶�½¤¾�º�»�¾¼Ñ%¿¼ÓaÑ_¹wÁ
Ñ_ì"´%Ñ_Ô�¶.À
ºa¿.·�¹�½¤¾�´_¿�Ñ_Ô�·a¸�´_Ö~·�¶.¶5Û�Ñ�Û�½¤ÞaÛ�Ñ_¾�¶ $ ® $ ¿�Ñ_Þa½¤ºa¸wÁeÜ.Û�Ñ%¿¼Ñ
¶5Û�Ñ�¶¼º£Ü�Ñ%¿'¶¼¿¼·a¸�¾¼ÓaÑ_¿�¾¼ÑÎ¾¼½�ä_Ñ�½¤¾�¾�×�·aÕ¤Õ�Ñ_¿L¶5Û�·�¸8¶¼Û�·�¶�ºaÀ Û�·�¹�¿�º�¸
¾�Û�º£Ü�Ñ%¿¼¾0Ô�¿¼º"¹�µ�´%Ñ_¹�»"Ö�Ô�·a¿¼¶¼½¤´%Õ¤Ñ%¾�½�¸e¶¼Ñ_¿�·�´%¶5½�¸�Þf½¤¸�¶¼Û�Ñ�´_·aÕ¤ºa¿¼½�×�Ñ_²
¶5Ñ%¿¦ß~ã.Û�½�¾Î¿�Ñ_¾�µ�Õ�¶5¾ ½�¸î¾¼Ñ%Ó�Ñ%¿¼·aÕ ¶5º£Ü\Ñ_¿0 rÛ�½¤¶¼¾�"�ÔNÑ_¿ Ô�·�¿�¶5½�´_Õ�Ñs·�¶
Û�½�Þ�Û $ ® $ Á4Ü.Û�½�´EÛ©½¤¾`¹�½�w�´_µ�Õ¤¶.¶¼º�·a´_´%µ�¿¼·a¶5Ñ%Õ¤Ös¾�½�×Îµ�Õ�·�¶¼Ñeß
Ú ×�º�¿�Ñ¿�Ñ_Õ�Ñ_Ó¦·�¸"¶¬('ç ´_ºa×�Ô�·�¿�½¤¾�º�¸ø»NÑ_¶UÜ\Ñ_Ñ_¸ ¹�·�¶5· ·�¸�¹

¾�½¤×�µ�Õ¤·a¶5½�º�¸ê½¤¾«¶¼Û�·�¶�º�À'¶5¿�·�¸�¾�Ó�Ñ%¿¼¾�Ñs´_·aÕ¤ºa¿¼½�×�Ñ_¶¼Ñ_¿�¶5º£Ü\Ñ_¿�×Îµ�Õ�²
¶5½�Ô�Õ�½¤´%½¤¶UÖ á%1 ¶ â ·a¸�¹ µ ¶ ¹�½�¾¼¶¼¿¼½�»�µ�¶¼½¤ºa¸�¾©»�Ñ%¶UÜ�Ñ%Ñ_¸Ù¹�·�¶5·ê·�¸�¹
èêé Þ�Ñ%¸�Ñ_¿�·�¶¼Ñ_¹øÑ_ÓaÑ_¸"¶5¾£Á�·a¾¢¾¼Û�º£Ü.¸ ½�¸ôÝ�½�ÞNß �±� À
º�¿q¹�½��NÑ_¿�²
Ñ_¸"¶îï ¯U¯ »�½¤¸�¾8½�¸ ¶¼Û�Ñî¿�·�¸�ÞaÑ ö�õ à n ï ¯U¯ n ��õ ö ß Ú�Þa¿¼Ñ%Ñ_²
×�Ñ_¸"¶«»NÑ_¶UÜ\Ñ_Ñ_¸ð¹�·a¶5·î·a¸�¹ð¾¼½�×Îµ�Õ�·�¶¼½¤ºa¸ê½�¾sºa»�¾¼Ñ%¿¼ÓaÑ_¹wÁ�Ñ_ì"´_Ñ%Ô�¶
½�¸Ù¶5Û�ÑqÕ�º£Ü ×Îµ�Õ�¶5½�Ô�Õ�½¤´%½¤¶UÖò·a¸�¹ÙÕ�º£Ü µ ¶ ¿¼Ñ%Þ�½�º�¸�¾vÜ.Û�Ñ_¿�Ñ8¶¼Û�Ñ
¹�·a¶5·�Ô�ºa½¤¸"¶5¾.À
·aÕ¤Õ0»NÑ_Õ�º£ÜÙ¶¼Û�Ñ�èêéîÞaÑ_¸�Ñ%¿¼·a¶5Ñ%¹~Û�½�¾¼¶¼º�Þa¿¼·a×�¾£ß§ãwº
R"µ�·�¸"¶¼½¤À
Öª¶5Û�Ñ~Ñy�NÑ_´_¶Îº�À\¶5Û�½�¾Î¹�½�¾�´_¿�Ñ_Ô�·a¸�´_Öqº�¸u¶5Û�Ñ~Ñ_ì"¶5¿�·�´%¶5Ñ_¹
Ñ_ì"´%Õ¤µ�¾�½�Ó�Ñ8¾�½�Þ�¸�·aÕ�À
¿�·�´_¶¼½¤ºa¸wÁ.Ü\Ñ8´%º�×�Ô�·a¿¼Ñ¢¶¼¿¼·a¸�¾�Ó�Ñ_¿�¾�Ñ¢¶5º£Ü\Ñ_¿
µ ¶ ¹�½�¾¼¶¼¿¼½�»�µ�¶¼½¤ºa¸�¾'»NÑ_¶UÜ\Ñ_Ñ%¸8¹�·a¶5·s·a¸�¹8èñéñ½¤¸q¶5Û�Ñ�¿¼Ñ%Þ�½�º�¸�º�Àö�õ íPn ï ¯U¯ nÙö�õ³� Á4Ü.Û�½¤´EÛ�½�¾�½�¸¢¶5Û�ÑÎÔ�Õ�·�¶¼Ñ_·�µ�ºaÀ�¶5Û�Ñ�¹�½¤¾�¶5¿�½�»�µ�²
¶5½�º�¸ª¾�Û�º£Ü.¸8½�¸qÝ�½�ÞNß �E�îá ¶¼º,·£Ó�º�½�¹¢Ñ%¹�Þ�Ñ�Ñy�NÑ_´%¶5¾£â5ßÎã.Û�Ñ_¸wÁ0Ü�Ñ
×�º"¹�½¤À
ÖL¶5Û�Ñj(�ç�½�¸�¶5Û�Ñ ¾�½�×Îµ�Õ�·�¶¼½¤ºa¸L¶¼º`×�½¤¸�½¤×�½�ä_Ñ�¶¼Û�Ñ32 × � ¹wß ºNß À5ß
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·a¸�¹©¿¼Ñ%²¬Ñ%ÓI·aÕ¤µ�·�¶5ÑL¶5Û�Ñ�Ñ_ì"´_Õ�µ�¾�½¤ÓaÑLÀ
¿�·�´%¶5½�º�¸wß�('¾¼½�¸�Þ«¶5Û�Ñ�¹�Ñ_À
·aµ�Õ¤¶
èñé2¾�½�×Îµ�Õ�·�¶¼½¤ºa¸©Ö"½�Ñ_Õ�¹�¾�·�2 × � ¹wß ºNß À ÿ �£õ í ß�ã.Û�Ñ\(�çò½�¾�×�º"¹�²
½�ë�Ñ%¹2»"Öî¾¼´%·�Õ�½¤¸�Þq¶¼Û�Ñv¶¼º£Ü�Ñ%¿ µ ¶ ºaÀ�¶¼¿¼·a¸�¾¼ÓaÑ_¿�¾¼Ñ~´_·�Õ�º�¿�½�×�Ñ%¶5Ñ%¿
¶¼º£Ü�Ñ%¿¼¾v»"Öò·êÀ
·a´_¶5ºa¿ 	 á µ ¶ â ÿ µ ¶UT á5��õ à ! 1 ¶ � í�ö â�À
º�¿1 ¶ nýù�ö Á§Ö"½¤Ñ%Õ¤¹�½¤¸�Þ8·>2 × � ¹wß ºNß À5ß ÿ ö�õ í Á§Ü.Û�½�´EÛî½¤¾�Õ¤º£Ü\Ñ_¿�»"Ö� µ�¸�½�¶Iß�ã.Û�Ñuµ ¶ ¾¼´%·�Õ�½¤¸�ÞsÛ�·�¾'¶5Û�Ñ�Ñy�NÑ_´%¶'ºaÀ À
Ñ_Ü\Ñ_¿�´%·�Õ�º�¿�½¤×�Ñ%²
¶¼Ñ_¿©¶5º£Ü\Ñ_¿�¾~»NÑ_½�¸�Þ2¿�Ñ��5Ñ%´_¶¼Ñ_¹Ï»"Öð¶5Û�Ñª´_·aÕ¤ºa¿¼½�×�Ñ_¶¼Ñ_¿~¶¼Û�¿�Ñ_¾�Û�º�Õ�¹
´%µ�¶5¾£Á§¶5Û�Ñ%¿¼Ñ%»eÖª¿�Ñ_¾�µ�Õ¤¶¼½¤¸�Þ�½¤¸î·�Õ�·�¿�Þ�Ñ%¿�Ñ_ì"´_Õ�µ�¾�½¤ÓaÑ«¾¼½�Þ�¸�·aÕ�À
¿�·�´_²
¶¼½¤ºa¸wÁ-	WV�YX±�b°EZ°1�$�� ÿ ù��£õ ö�÷,ù�õ ù,á ¾�¶5·�¶¦â5ú�ßYþ�½�¸�´_ÑL¶5Û�Ñ'¹�½�¾�´_¿�Ñ_Ô�·a¸�´_Ö
»NÑ_¶UÜ\Ñ_Ñ%¸,¶5Û�Ñ ¹�Ñ_À
·�µ�Õ¤¶`·a¸�¹,¾¼´%·�Õ�Ñ_¹,èêé2¹�½�¾¼¶¼¿¼½�»�µ�¶¼½¤ºa¸�¾`½�¾�º�¸�Õ¤Ö
ºa¸�Ñ µ�¸�½¤¶`ºaÀ[2 × � ¹wß ºNß À5ßWÁ�Ü�ÑÎ¿¼Ñ%¶5·�½�¸,¶5Û�Ñ�¹�Ñ_À
·aµ�Õ�¶`Ó¦·�Õ�µ�Ñ À
º�¿'¶5Û�Ñ
À
¿�·�´%¶5½�º�¸,·�¸�¹�µ�¾¼ÑÎ¶5Û�Ñ�¾¼´%·�Õ�Ñ_¹,¿¼Ñ%¾¼µ�Õ¤¶`¶¼ºs·�¾�¾�½¤Þa¸©·~¾¼Ö"¾�¶5Ñ_×�·a¶5½�´
µ�¸�´_Ñ%¿¼¶¼·�½�¸e¶UÖ�ºaÀ ÷ á 	WV�YX±�W°%Z°��$�� ! 	 ZE°%\�X^]¾�b±°����� â � 	 ZE°E\RX*]��W±°����� â � ù ÿ ÷�� ú

Ä¾Ä¾ÅÀù[_WÐWÒ9ãgÏ�æ��WÇIä�æ `�ÇWÉ�çIåWä¾ÇWÒ
ã.Û�Ñ�À
µ�Õ�Õ§¹�½��NÑ_¿�Ñ_¸�´%Ñ »NÑ_¶UÜ\Ñ_Ñ_¸,¶¼Û�Ñ Ñ_ì"´%Õ¤µ�¾�½�Ó�Ñ�´_¿�º�¾�¾.¾�Ñ_´_¶¼½¤ºa¸

Ó¦·aÕ¤µ�Ñ%¾�º�»�¶5·�½�¸�Ñ%¹�µ�¾¼½�¸�Þ�¶5Û�ÑLÈ�É Ë�Ì�Í Èê·�¸�¹~È�Émÿ����`�'È2èêé
ï ¯U¯ ¾�Û�·�ÔNÑ_¾`½�¾�·a¾¼¾�½�Þ�¸�Ñ%¹©·a¾`·«¾�Öe¾�¶5Ñ%×�·�¶5½�´ µ�¸�´_Ñ_¿�¶5·a½¤¸"¶UÖv·�¾�¾¼ºa²´%½¤·a¶5Ñ%¹sÜ.½¤¶¼Ûs¶5Û�Ñ'Ñ%ìe´%Õ¤µ�¾¼½�Ó�Ñ`¾�½�Þ�¸�·aÕ�×�º"¹�Ñ_Õ�½¤¸�Þ á ¾�Ñ_Ñ'ãw·a»�Õ�Ñ ó5ó¼ó â5ß
ã.Û�½¤¾`¹�½��NÑ_¿�Ñ_¸�´%Ñ�½¤¾�×�·a½¤¸�Õ¤Ö©¹�µ�Ñ�¶¼º«¹�½��NÑ_¿�Ñ_¸"¶`·a×�º�µ�¸"¶5¾.ºaÀw¿�·�²
¹�½¤·a¶5½�º�¸©Ñ_×�½¤¶¼¶5Ñ%¹�À
¿¼ºa×Ò¶5Û�ÑL�5Ñ%¶5¾£ß

a X a ¯^b «W«I« ©�¼�ª@cdb%² «
è¢Ñ%·�¾�µ�¿¼Ñ%¹¢´_¿�º�¾�¾�¾�Ñ_´%¶5½�º�¸�¾�À
ºa¿'½�¸�´_Õ�µ�¾�½¤ÓaÑ�åLæ�ç ·�¸�¹8Ñ_ì"´%Õ¤µ�²

¾�½�Ó�ÑL¹�½ �5Ñ%¶.Ô�¿�ºe¹�µ�´_¶¼½¤ºa¸wÁa·�¸�¹©¶5Û�Ñ�¿�·�¶¼½¤º�º�ÀwÑ_ì"´_Õ�µ�¾�½¤ÓaÑ�¶5º�½�¸�´_Õ�µ�²
¾�½�Ó�Ñ�åLæ�çñ¹�½ �5Ñ_¶.´%¿¼ºa¾¼¾\¾¼Ñ%´_¶¼½¤ºa¸�¾�À
ºa¿f¹�½��NÑ_¿�Ñ_¸"¶ µ ¯U°S± �Wè ×¶ ¶5Û�¿¼Ñ%¾¼Û�²
ºaÕ¤¹�¾¦ÁY·a¿¼ÑvÔ�¿¼Ñ%¾¼Ñ%¸"¶5Ñ_¹2½¤¸êãw·a»�Õ¤Ñ ó5ó¼ó ßªã.Û�Ñ©Õ¤½�¾¼¶¼Ñ_¹ê¾¼Ö"¾�¶5Ñ_×�·a¶5½�´
µ�¸�´_Ñ%¿¼¶¼·�½�¸e¶¼½¤Ñ%¾�´_ºa¸�¾¼½�¾�¶LºaÀ�·aÕ¤Õ�¶5Û�ºa¾¼Ñ�¹�½�¾¼´%µ�¾�¾¼Ñ%¹ª·a»�º£ÓaÑ�·a¹�¹�Ñ%¹
½�¸`Reµ�·�¹�¿�·�¶¼µ�¿¼Ñ"ß0ã.Û�ÑfÑ%ìe´%Õ¤µ�¾¼½�Ó�Ñ\´_¿�º�¾�¾w¾�Ñ_´%¶5½�º�¸�¾ ·a¿¼Ñ\Ô�Õ�º�¶¼¶5Ñ_¹�½�¸
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Ý�½¤Þmß ù�öªá ·Nâ¼ÁmÜ.Û�Ñ_¿�ÑÎ¶¼Û�Ñ_Ö8·�¿�ÑÎ´_ºa×�Ô�·�¿�Ñ_¹¢Ü.½�¶5ÛqÛ�·�¹�¿¼ºa¸�²¬Õ�Ñ_ÓaÑ_Õ
Ô�¿�Ñ_¹�½�´_¶¼½¤ºa¸�¾©º�À�È'É Ë�Ì§Í È ·a¸�¹øÈ'Émÿ�������È è8º�¸"¶5ÑòéY·�¿�Õ¤º
¾�½¤×�µ�Õ¤·a¶5½�º�¸�¾£ß,ã.Û�Ñ�È�É Ë�Ì�Í È Ô�¿¼Ñ%¹�½�´_¶5½�º�¸�¾�·a¿¼ÑsÀ
·£Óaº�¿�Ñ_¹u»"Ö
¶5Û�Ñ`¹�·�¶¼· ½�¸«»�ºa¶5Û«¸�ºa¿¼×�·�Õ�½�ä_·�¶¼½¤ºa¸�·a¸�¹«¾�Û�·�ÔNÑeß§ã.Û�Ñ`Ñ%ìe´%Õ¤µ�¾¼½�Ó�Ñ
¾�½¤Þa¸�·�ÕfÀ
º�¿�µ ¯U°5± �»è ×¶ Ô �Eö �\Ñy� ½�¾«Ñ_¾�¶5·a»�Õ¤½�¾�Û�Ñ_¹ê·�¶�·q¾�½�Þ�¸�½�ë�²
´_·a¸�´_Ñ�Õ¤Ñ%Ó�Ñ%ÕwºaÀ � ß � b§ÁN¹�Ñ_¶¼Ñ_¿�×�½¤¸�Ñ%¹¢À
¿�º�× ¶5Û�Ñ�Ó¦·�Õ�µ�ÑÎºaÀ.ï`°��$��d�fg��Ô�¿�Ñ_¾�Ñ_¸"¶5Ñ%¹¢½�¸8ãY·�»�Õ�Ñ ó¼ó5ó ¹�½�Ó"½¤¹�Ñ_¹8»"Ö,¶5Û�Ñ�¶¼º�¶5·aÕt ³¹�º£Ü.¸"Ü�·a¿¼¹#"

µ�¸�´_Ñ%¿¼¶¼·�½�¸e¶UÖ8º�À á
ö�õ � × Ð �£õ ù × â �n²m× ÿ ��õ ùaí ú�Á§¾�½¤¸�´%Ñ«¶5Û�Ñ«¾�Ö"¾¼²
¶¼Ñ_×�·�¶¼½¤´�µ�¸�´_Ñ%¿¼¶¼·�½�¸"¶UÖ º�Àm² � ß ù úð´%º�×�Ñ_¾�À
¿�º�×ý·�¸�µ�Ô"Ü\·�¿�¹°³�µ�´_²
¶¼µ�·�¶¼½¤ºa¸vºaÀw¶¼Û�Ñ�»�·a´W�eÞa¿¼ºaµ�¸�¹wßó ¸òÝ�½¤Þmß ù�öÙá »wâ5Á\Ü\Ñ�´_ºa×�Ô�·�¿�Ñ�¶5Û�Ñ8¹�·�¶¼·îÑ_ì"´_Õ�µ�¾�½¤ÓaÑ�´_¿�º�¾�¾
¾�Ñ_´%¶5½�º�¸uÀ
º�¿�Ñ_ÓaÑ_¸"¶5¾ Ü.½�¶5ÛÙï ¯U¯ Ô ö�õ û Ô�Õ�º�¶5¶¼Ñ_¹îÓ"¾£ßK�5Ñ%¶uµM´�d�f¶Ü.½�¶5Ûð¶¼Û�ÑqÈ�É Ë�Ì�Í È Ô�¿�Ñ_¹�½¤´%¶5½�º�¸ñ·�¸�¹ñÜ.½¤¶¼Ûð¶5Û�Ñ�·a¸�·�Õ�Ö"¶5½�´_·�Õ
´%·�Õ�´_µ�Õ�·�¶¼½¤ºa¸�º�À0Ñ_ì"´%Õ¤µ�¾�½�Ó�Ñ.¹�½ �5Ñ_¶�´_¿�º�¾�¾�¾¼Ñ%´_¶¼½¤ºa¸�¾�À
¿�º�× t`Ñ_À5ß z í�ög|á¶µ è¬t�â¼ßeã.Û�Ñ b�°�����¯U¯ ½�¾.¿¼Ñ%´_·aÕ¤´%µ�Õ¤·a¶5Ñ%¹~µ�¾�½¤¸�Þ�¶¼Û�Ñ�º�»�¾�Ñ_¿�Ó�Ñ%¹~Ñ%ìe²
´%Õ¤µ�¾¼½�Ó�Ñ`¾�½�Þ�¸�·aÕ�½¤¸~¶5Û�Ñ`¿�Ñ_Þa½¤ºa¸�º�À ï ¯U¯ Ô ö�õ û ß§ã.Û�Ñ µ è¬tÙ´_¿�º�¾�¾
¾�Ñ_´%¶5½�º�¸�¾£ÁNÜ.Û�½�´EÛq·a¿¼Ñ�»�·a¾¼Ñ%¹8º�¸ª·S*
· Ô�·�¿�¶5º�¸qÕ¤Ñ%Ó�Ñ%ÕY´%·�Õ�´_µ�Õ�·�²
¶¼½¤ºa¸�º�À�¶¼Û�Ñ.Ô�¿�º"´_Ñ_¾�¾3¸S¸º¹»¸H¸§Á¦Û�·£ÓaÑ�·a¸½¼ áN� âN¾�Öe¾�¶5Ñ%×�·�¶5½�´fµ�¸�²
´%Ñ_¿�¶5·a½¤¸"¶UÖeß.ã.Û�ÑV�"½�¸�Ñ_×�·�¶¼½¤´�´_µ�¶¼¾'µ�¾¼Ñ%¹¢½¤¸ µ è¬tô·�¿�Ñ ¾�Õ¤½�Þ�Û"¶¼Õ¤Ö
¹�½��NÑ_¿�Ñ_¸"¶�À
¿¼ºa× ¶5Û�º�¾�Ñ�µ�¾¼Ñ%¹q½�¸q¶¼Û�Ñ«Ô�¿�Ñ_¾�Ñ_¸"¶L·�¸�·aÕ¤Ö"¾�½¤¾£ÁNÜ.Û�½�´EÛ
´%º�µ�Õ�¹�Õ¤Ñ%·�¹�¶5ºÎ·�¸�Ñy�NÑ_´%¶�º�À  ÷fù�ö úÏºa¸�¶5Û�Ñ`Ô�¿¼Ñ%¹�½¤´%¶5Ñ%¹«´_¿�º�¾�¾
¾�Ñ_´%¶5½�º�¸�Ó¦·�Õ�µ�Ñ%¾ z íN�»| ß.ã.Û�ÑÎÞ�º"º"¹¢·aÞ�¿�Ñ_Ñ_×�Ñ%¸e¶.¾�Ñ_Ñ%¸¢½�¸¢Ý�½¤Þmß ùaö»NÑ_¶UÜ\Ñ_Ñ%¸ð¶5Û�Ñ¢×�Ñ%·�¾�µ�¿¼Ñ%¹ b�°1�$��¯U¯ ·a¸�¹ð¶5Û�Ñ µ è t Ô�¿¼Ñ%¹�½¤´%¶5½�º�¸�¾
×�µ�Õ�¶5½�Ô�Õ¤½�Ñ_¹q»"Ö�·~À
·�´%¶5ºa¿'ºaÀ � � � ¾¼µ�Þ�Þ�Ñ%¾¼¶¼¾'¶¼Û�·�¶L¶5Û�Ñ�¹�·a¶5·v·�¿�Ñ
´%º�¸�¾�½�¾¼¶¼Ñ_¸"¶�Ü.½�¶5Ûq¶5Û�Ñ µ è¬t Ô�¿¼Ñ%¹�½¤´%¶5½�º�¸�¾LÜ.½�¶5Û�½�¸8¶¼Û�Ñ{R"µ�ºa¶5Ñ%¹
µ�¸�´_Ñ%¿¼¶¼·�½�¸e¶¼½¤Ñ%¾¦ß
ã.Û�Ñ'¿¼·a¶5½�º�º�À0Ñ_ì"´%Õ¤µ�¾�½�Ó�Ñ`¶¼ºÎ½�¸�´_Õ�µ�¾�½¤ÓaÑ`å'æ�ç¹�½ �5Ñ_¶\´_¿�º�¾�¾�¾�Ñ_´_²

¶¼½¤ºa¸�¾�×�Ñ_·�¾�µ�¿�Ñ_¹¢À
¿�º�× ¶¼Û�Ñ�¹�·�¶¼·~·�¾�·vÀ
µ�¸�´_¶¼½¤ºa¸qºaÀ��5Ñ_¶`µM´�d�f¶½�¾.¾�Û�º£Ü.¸v½�¸,Ý�½¤Þmß ù�ö¢á ´"â5ß

T{UWUWUmX¿¾�[ ¦ T:ÀÂÁj_ ¦ T®Ã\YÅÄ\^ ¦ YtÆ §=[La�]

·\¸�Ñ'º�À0¶5Û�Ñ�×�º�¾�¶�´EÛ�·a¿¼·a´_¶¼Ñ_¿�½¤¾�¶5½�´.À
Ñ_·a¶5µ�¿�Ñ_¾\º�À0Ñ%ìe´%Õ¤µ�¾¼½�Ó�Ñ`¹�½¤²
�5Ñ%¶sÔ�¿�º"¹�µ�´_¶¼½¤ºa¸ð½¤¾s¶¼Û�·�¶~·�¶«Û�½�Þ�Ûð¹�½ �5Ñ_¶s×�·a¾¼¾sÀ
¿�·�´%¶5½�º�¸ð½�¶«½¤¾
¹�º�×�½¤¸�·�¶5Ñ%¹�»"Ö©¶¼Û�ÑÎÔ�·�¿�¶5º�¸,Õ�Ñ_ÓaÑ_Õ§Ô�¿¼º"´_Ñ%¾¼¾Ç¸H¸�¹�¸S¸�Á�·�¾�´%º�¸�²
¶¼¿¼½�»�µ�¶¼½¤ºa¸�¾�À
¿�º�×È¸S¸É¹ËÊ-¢Êf·�¿�Ñ`¾�µ�Ô�Ô�¿�Ñ_¾�¾¼Ñ%¹wß§Ø\ºa¿¼¸«Õ�Ñ_ÓaÑ_Õ�´_¿�º�¾�¾
¾�Ñ_´%¶5½�º�¸�¾�À
ºa¿ Ñ_ì"´%Õ¤µ�¾�½�Ó�Ñ«Ô�¿�º"¹�µ�´_¶¼½¤ºa¸uº�À\·�´_º�Õ�º�¿�²r¾¼½�¸�Þ�Õ�Ñ_¶L¹�½ �5Ñ_¶
¾�Ö"¾¼¶¼Ñ_×ÒºaÀw×�·a¾¼¾®� ·�¿�Ñ'Þa½¤ÓaÑ_¸©»eÖ z ��|

Ì,Íb °�����Ì*Î á ¸S¸º¹»¸S¸�â ÿ
�
í0Ï�Ð

× Vµ Û¶
á¼��� â

Ì,Íb °�����Ì*Î á ¸S¸º¹ËÊ-¢Ê�â ÿ Ï�Ð
× V� µ Û¶
Ñ × Ò
� × � ! í Ñ × Ò

� × Ó á¼�Eù â

Ü.Û�Ñ_¿�Ñ�µ ¶ ½�¾§¶5Û�Ñ�¶5¿�·�¸�¾�Ó�Ñ%¿¼¾�ÑYÑ_¸�Ñ%¿¼ÞaÖ�º�Àe¶5Û�Ñ�ë�¸�·aÕ�¾�¶5·�¶¼Ñ Ô�·�¿�¶5ºa¸
·a¸�¹°Ñ Ò ½�¾�¶5Û�Ñ�R"µ�·�¿?� ×�·�¾�¾¦ß§ã.Û�Ñ.¾�µ�Ô�Ô�¿�Ñ_¾�¾�½¤ºa¸�ºaÀk¸S¸º¹ËÊ-¢Ê\½¤¾
¹�µ�Ñ.¶5º�¶¼Û�Ñ.À
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egf'h)t\h���j\m|fT��~�jE©2lv����t��5~�to~��'tEl7t®~��?h)~��8nHf?h)nH~�i�i'j\lv~�jol7nHl7h�t
~��%nof'h��£©;��h�q.i5h�jol7�Th��.nHtA���f'lvr7h;nHf'h;�T��l7�!h��z~�j\n2~��%�5~�nHf
nHf?h¢ó%e��£ó2´����'kG�W�!´�h�q.i5h�jol7�Th��.nH��r�i'r7���'t)l7t)k'l7j\h�m�noh�k�no~�{

�Y��j\k+toh���j\m|f'h�tg��~�j¡l7�'m�r7s't\lvu�h�r7�Xi'j\~.k's'm�h�k�©¡l7����t¡�z~�t\~��'tA�.���
l7�.nHh��'tohYl7��noh�j\h�t\n�f'��t�k'h�u�h�r7~�izh�kxnH~A�Y��j\k�h�q�m�rvs?tol7u�hY©¡l7����tW�z~�{
t\~��3i'j\~�k?s'm�nolv~����5ÒXÎ3Ò�� ÒXÎ��²Î3Ò�Ý Þ��Kß���egf'hTh�q.m�r7s't\lvu�h
©2lv����t�i?jo~.k's'm�nHl7~���m|f'���'�'h�rKi'j\h�t\h��.nHt�t\h�u�h�j\��rA��k'uR���.nH����h�tA�|l7�'{
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i?jo~�nH~��?t�Ý Þ8ô�ßU��¨�l7lvl�¬%nof'h�t\i'lv�?{�i'��jol7n��X~���nof'h¢©2lv����t)�z~�t\~��+m����
�zhpk'h�noh�j\�;l7�'h�kG��j\~��ínHf?h��/��l7��s'nof'��ra���?��s'r7��jxm�~�j\j\h�r7��nHl7~��?t
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�Th���t\s'joh�k#h�q.m�r7s't\lvu�h�k'l }Hh�nxm�j\~�t\t�t\h�m�nolv~��'t���n�nof'hXeWh�uR��nojo~��
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egf'h+�;h���t\s'j\h�kËh�q�m�rvs?tol7u�hpk'l }Hh�nTm�j\~�t\txt\h�m�nHl7~���i'joh�toh��.nHh�k
l7�X«�lv�8�KÕ�Ù¢u.tR�'}Hh�n2ù ���	vÓ l7t�m�~��.u�h�jonoh�k�nH~x��m�jo~�tot�toh�m�nHl7~��Xu�tA�
k'l }Hh�n��T��t\tæ43����s't\lv�?��nof'h��¡ë\���\��� �!~��.noh+�W��jor7~Xt\lv�xs'{
r7��nHl7~����glvnofG43���)joh�m�~��'tonojos?m�nHh�k���nYnHf?h2f'��k'j\~���r7h�u�h�r��£«5jo~��
nHf?hp�Th���t\s'joh�kGuR��r7s'h�t�~�� �

ú=8�>*Y��� ��~�jTnHf'h#ù ��úCû âY� �Ó nof'j\h�t\f'~�r7k't
��l7u�h���l7�3eW���?rvh.�?�o�H���8�YhT~��'no��l7��nof'hTm�j\~�t\t2t\h�m�nHl7~�����~�j�h���m|f
~���nHf'hT��~�rvr7~A�glv�?��ù ��úCû �Ó lv�.nHh�jouR��rvtu�EÐ|Ù�{�ÐSÍ3ÖYh�µT�%Ð|Í�{�Õ�Ù�ÖYh�µT�
Õ�Ù�{�Õ�Í]ÖYh�µ;�®Õ�Í�{�÷�Í]ÖYh�µ;�E���'kì÷�ÍìÖYh�µò~�j�f?lv��f'h�jA�ó¡��nHh�j
��i?i'rv�.l7�'�#�>f'��k?jo~���r7h�u�h�r�ù ��úHû �Ó m�s?nL�YnHf?hd�¡ë\���\��� 4 ���
k'l7tonojol7�'s'nolv~��3��~�j�h���m|f�ù ��úCû �Ó l7�.nHh�j\uR��r�l7t��'~�j\�T��r7l3��h�k!no~pnof'h
m�j\~�t\t)t\h�m�nHl7~��!��~�j¡nHf?��n¡l7�.nHh�jouR��r��a´'s?�;�Tl7�'�Xs?i!~Au�h�j¡��r7r£nof'h
�'~�jo�T��r7l	��h�k]43���®k'l7tonojol7�'s'nolv~��'tE�.lvh�rvk?t%nHf'hh�2ë\���\���g{��'��toh�k
h�q.m�rvs't\l7u�hTk'l }Hh�n¢k'l7�zh�j\h��.nHl7��r%m�jo~�tot�t\h�m�nHl7~�����t�����s'�'m�nHl7~��>~��43���A�¢Ø �
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��~�jg��iz~�t\t\lv�'r7h��'l7��tgm���s't\h�kp�.�XnHf?h��;l7�'l7��s'�²nHf?joh�tof'~�rvkpj\h�{
¤.s'l7joh��;h��.n�~���ù ��úCû �Ó Ô ÐSÙdÖYh�µ°�.��m�~��Ti'��j\lv�?�ËnHf'h 43���
k'l7tonojol7�'s'nolv~��'t;�glvnofG���?kG�gl7nHf'~�s'nxnof'h�ù ��úCû �Ó m�s'nR�3egf'h�k?h�{
j\lvu�h�k@Ø �

ú78#>*Y��� O Ø/4 ��� k'l7t\nHj\lv�'s?nHl7~���l7tXt\f'~A�g����~�j 4 ��� Ôñ÷�Ù
ÖYh�µ2×�m � l7�¹«�lv�8�¢Õ�÷²¨�t\~�r7l7k¹m�l7jom�rvh�tR¬o� egf'l7t�k?lvt\nHj\lv�?s'nHl7~��
����r7r7tEtor7l7��f.nHr7�¢����t\nHh�j%nHf'���TnHf'hgk'h�����s'r7n��¡ë7�x�\�m�Gi'joh�k'l7m�nHl7~��
¨�t\~�r7l7kXm�s?jou�h�¬H����tY~��?h¡�Y~�s'r7kXh�q�izh�m�n���j\~���nof'h2����m�nYnHf'��n�nof'h
�Th���tos'j\h�k �

ú=8�>*Y��� ¨�ù �K�	vÓ ¬W����rvr7t)t\~��Th��gf'��na�;~�joh�t\nHh�h�i'r7�X�gl7nHf
ù ���	vÓ nof'����nof'��n¡~����¡ë\���\����¨ª«�lv�8� Õ�Ùz¬H�c�'s'n)~Au�h�j\��r7r nHf'h�joh
l7t;j\h���to~��'���?rvh�����j\h�h��Th���nR�!egf?lvtTj\h�t\s'rvnxtos?i'i5~�jonotxnof'hz�¡ë\�
���\��� i'j\h�k?lvm�nHl7~����®���'k�nof'h�j\h��.�Gnof'h!izh�j\nHs'j\�'��nHl7u�h����W�
m���rvm�s'r7��nHl7~��p~���Ï)h��H�£Ý ��ß�~��p�gf'l7m|fz�2ë\���\���]lvtg�?��t\h�k��
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ÐSÞ�ÍTÖYh�µ¡×�m]�.�L�gf'lvm|f;m�~�joj\h�t\iz~��'k't�nH~��;à¢ÐSÕ�T��T��tot��gl7�'k'~A�
��jo~�s'�'kÉ43��� L Ð|÷�Ù�ÖYh�µ¡×�m � ��~�j%}Hh�nHt2�glvnof'l7��nHf'h�¥.l7�'h��T��nolvm
j\h���lv~��>k'h��'�?h�k#�.�3nof'hXm�s'nHtxk'h��?~�nHh�k#lv�G«Wl7�z��Õ�÷8��«5~�j�´?�
©2lv����tp�5~�to~��ìi'j\~.k's'm�nHl7~��ì��n�nof'h�e�h�uL��nHj\~����)i5h�jonos'j\�'��nolvu�h
m���r7m�s'r7��nolv~��'t2Ý ��ßzi'j\h�k'l7m�n �
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�gf?lvm|f>r7h���k?t�nH~���j\��nHl7~+~��Yh�q.m�r7s't\lvu�hT©¡l7����t�t\l7���'��r%nH~�k'l }Hh�n
�?��m|¥.��j\~�s'�?k�~���� IÄu ��� V ����Ð|Ùzá � �Wegf'l7tguR��r7s'h�lvtgl7������j\h�h�{
�Th���n��gl7nHf�nof'h+h�t\nHl7�;��nHh�~���� IÄu ��� L ����Ð|Ùzá � ��l7u�h���l7�
Ï¡h��H�%Ý �z�8Þ�ÙKß%��~�jh� I L ÐSÕ�Ù#ÖYh�µ2×�m]�Ts't\l7�'�+����h�q.i5h�jol7�Th��'{
no��rz�Tlvt\tol7�'�¢�T��tot�joh�to~�rvs'nolv~���~��k�Ì4 ���3�7�=�3v � L ÷�ÖYh�µ2×�m5�¡��n
nof'ht�£©T�g�.j\h��'k'h�jol7�'�;tos?i'i5~�jongno~�nHf'h�i?joh�k'lvm�nHl7~��p~��WnHf'h�´?�
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����m�no~�j�~���÷ps?�'m�h�jono��l7��n���¬�i'j\h�t\h��.nHh�k3l7��Ï)h��H�EÝ ��ß��x�!h���tos?joh�{
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noh�t\nHh�k�s't\lv�?�2�Th���tos?joh�k�m�j\~�t\tWtoh�m�nHl7~��?t���~�jWh�q.m�r7s'tol7u�h����Ti'j\~�{
k?s'm�nolv~����LÒaÎ¢ÒA�²ÒgÎt����Î¢Ò �K��i'jo~.m�h�t\t%tol7�Tlvr7��j%no~�h�q.m�r7s't\lvu�h
k?l }Hh�n�i?jo~.k's'm�nHl7~����2���3nHf'h;�T~�k?h�r�~��EÏ¡h��H�%Ý Þ�øKß��znHf'h����>i'j\~�{
k?s'm�nolv~���lvt�joh�i'joh�toh��.nHh�kT�.��nof'h¡k?lv����j\���Tt%~��8«�lv�8�AÕ�l7���gf'l7m|f
õv}Hh�noö�l7t�j\h�i'r7��m�h�k����¦õ�� öz��óîjoh�m�h���n!�W��«·�Th���tos?joh��;h��.n
�.l7h�r7k'h�kp�;m�j\~�t\t�t\h�m�nHl7~��Xs?i'i5h�jgrvl7�Tlvngm�rv~�toh�nH~;nHf?h�i?joh�k'lvm�nHh�k
uR��rvs'h.��i'j\~Au.lvk'l7�'�3��s'jonof'h�jTt\s'i'iz~�j\nx��~�jTnHf'l7t�h�q.m�r7s't\lvu�hXi'j\~�{
k?s'm�nolv~��p�T~.k'h�r®Ý Þ/SKßU�
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eWh�uR��nHj\~���Ï¡s'�T�H���Regf'h�tohah�u�h��.notR�Ri?joh�tos'�Th�kxno~��zhai'j\~�k?s'm�h�k
�.�2k'~�s'�?rvh%�%~��;h�jo~��2h�q.m|f'���'��h)¨����®��¬o���Yh�j\h%h�q.nHj\��m�nHh�k���j\~��
��k?��nH��t\���Ti'r7hg~��8l7�.nHh���jo��nHh�kxr7s'�Tlv�?~�t\lvn��x÷zÐ|Ù�i?��á£â��£���Ti'��jo{
nolvm�s'r7��jA�R��hYf'�Au�h�k'h��T~��'t\nHj\��noh�k�nof'hgi'j\h�t\h��'m�h�~��?h�q�m�rvs?tol7u�h�rv�
i?jo~.k's'm�h�k!k?l }Hh�nHtA�¡yÒ�Î�Òd� yÒ�Î�k'l }Hh�n)Î�Ò �5�.���Th����?t2~��%k'h�{
no��l7rvh�k>tonos'k'l7h�t¢~��®k'l7tonojol7�'s'nolv~��'t¢~���nof'h�k'l }Hh�n¢�T��t\t���j\��m�nolv~��
�g���K�8k?h��'�'h�k3��t�nHf'h�k'l }Hh�n��T��t\t�k'l7u.lvk'h�k3�.��nof'h��2���t\�.to{
noh����T��t\tR�£����m�~��Ti'��j\l7to~��'t%~�� k'��nH���g���Yk'l7tonojol7�'s'nolv~��'tY�glvnof
l7�'m�rvs't\l7u�hk? ð)ñÝòæC�ó Ý Õ�ÕKß%�!~���noh+�W��jor7~Xt\l7��s'r7��nolv~��'tR�z�YhT~��'{
t\h�j\u�h®����h�q.m�h�t\t�~��ch�u�h��.nHt£l7��nof'h®k?��nH�2~Au�h�j�nHf'hY�!~���noh��W��jor7~
i?joh�k'lvm�nHl7~��'t���n�f'l7��f��a����� �gf'l7m|f>lvt¢m�~��'t\l7tonoh��.n�lv�#noh�j\�;t�~��
¥.l7�'h��T��nHl7mYk?lvt\nHj\lv�?s'nHl7~��Tt\f'��izh�t%�gl7nHfTnHf?hgi'joh�toh��'m�ha~��?���Th�q�{
m�rvs?tol7u�hgk'l }Hh�n®tol7���'��r'��t®�;~.k'h�rvh�k��.��nHf?hh�¡ë\���\�m�@Ý ÷�÷Kß'���?k
h�q.m�r7s'tol7u�hT���®�@l7���)?'ç ñ2è]Ý ÷�ÞKßE��~��.nHh��W��jor7~�t\l7��s'r7��nolv~��'tR�
eW~�����m�lvr7l7nH��nohgm�~��;i?��j\lvt\~��x�glvnof�nHf'h�~�j\h�nHl7m���rci'j\h�k'l7m�nolv~��'tR�KnHf'h
h�q.m�r7s'tol7u�h�k?l }Hh�nxm�jo~�tot¢t\h�m�nHl7~���� �

ú=8�>*Y��� �����?kËnHf'h�jo��nHl7~�~��gh�q�{
m�rvs?tol7u�hpk'l }Hh�nTnH~�lv�?m�r7s'tol7u�hp���®�Nk'l }Hh�n�m�j\~�t\txt\h�m�nHl7~��'t;f'�Au�h
�zh�h��3�Th���t\s'joh�k���t��p��s?�'m�nolv~��3~��®�Tlv�?lv�xs'� ù�Ó�nof'j\h�t\f'~�r7k



Õ/�
~��£nHf'h�n���~xrvh���k'l7�'�)}Hh�nHtgl7�X����h�u�h��.nL��egf'h��Th���tos'j\h�kXuL��rvs?h�t
~�� �

ú=8�>*Y��� ���Au�~�j%nHf'hh�2ë\���\���G~Au�h�j%nHf'h	�{?'ç ñ2è�i?joh�k'lvm�nHl7~��'tA�
���?kx��joha��~�s?�'kxno~��5ham�~��'t\lvt\nHh��.nW�gl7nHfTi'j\h�k?lvm�nHl7~��'t%��j\~��,izh�j\{
nHs?jo�'��nHl7u�h�m���rvm�s'r7��nHl7~��?tYi?joh�toh���noh�kplv�+Ï)h��H��Ý ��ß��
egf'hE�!~���noh¡�W��j\rv~a�'��toh�k�h�q.nHj\��m�nHl7~���~��.nHf?hEh�q.m�r7s't\lvu�h%k'l }Hh�n

t\lv���'��rzlvtam|f'h�m|¥�h�k�h�q.i5h�jol7�Th��.nH��rvr7��s't\lv�?���;rv��jo��h�r7�xl7�'k'h�i5h��'{
k'h���n®to���;i?rvh)~�� f'h��Au.� § �Au�~�jgC{�no������h�k2}Hh�n®h�u�h��.nHt®h�q.nHj\��m�nHh�k
��j\~��NÕ�Ù�Ù�i?� á£â ~��8���®�Ëk'��nH�¢m�~�r7rvh�m�noh�k��gl7nHf���toizh�m�lv��r?nHj\l7��{
��h�j£j\h�¤.s'l7jol7�'�)�¡nHj\��m|¥�k'lvt\i'r7��m�h�k¢��j\~��@nHf?h®l7��noh�j\��m�nHl7~���iz~�l7��nR�
ó¡t2h�q.m�r7s't\lvu�h¢k'l }Hh�n2i'jo~.k's?m�nHl7~�����j\~����M�z� w5yw�l7t¡i'j\h�k'l7m�noh�k
nH~��zh�t\s'i'i'j\h�t\toh�kX�.�Xnof'hw��� L ÙTtoh�rvh�m�nolv~��pj\s'r7h�joh�rv��nHl7u�h�nH~
i'j\~.k's'm�nolv~��¢nHf?jo~�s'��fh�M�����M����nof'h®j\��nolv~2~��cl7k'h��.nHl7�'h�k�¤.s'��j\¥
f'h��Au�� § �Au�~�j£}Hh�not)nH~Tl7�'m�r7s't\lvu�h�}Hh�nHtgl7tgh�q.izh�m�nHh�k+no~;k?h�m�j\h���toh
��nWf'l7��f��a���K�£«?~�j5}Hh�nHt�~��£ù ��úCûÓ Ô Ð|Ù;ÖYh�µ;�L�Yh�~��'t\h�j\u�h®��t\s'i'{
i'j\h�t\tol7~��p~��WnHf?h¢jo��nHl7~T~��Wf'h��Au.� § �Au�~�j�}Hh�not)nH~�l7�'m�rvs't\l7u�hY}Hh�not
l7�3nof'hTjoh���l7~���~��)�g���TÔ Ù?Ú Þz�z�gf'l7m|f�lvt�m�~��'t\lvt\nHh���n�l7�3t\f'��i5h
���?k3�T�����'l7nHs'k'hT�gl7nHf�nHf'h�h�q.i5h�m�nH��nHl7~��3��jo~��ñnHf'hTh�q�m�rvs?tol7u�h
t\lv���'��r h�q�nojo��m�noh�kp���XnHf'h����G�'��toh�k��Th�nof'~.kËÝ �Kß��
egf'h�i'j\h�t\h��.n2joh�tos'r7nHtA�?joh�i'joh�toh��.nHl7�'��nHf'h;�'j\ton2~��'t\h�j\uR��nolv~��

~�� h�q.m�r7s'tol7u�h¡k'l }Hh�n�i?jo~.k's'm�nHl7~���l7�Xf?lv��f�h��'h�jo���GyÒ�Ò;m�~�rvr7l7tol7~��'tA�
i'j\~Au.lvk'ha���zh��'m|f'�T��jo¥¢noh��Ti'r7��nohg������lv�?tonW�gf'l7m|f;no~�m���r7l7�'jo��nHh
nHf?h�~�j\h�nolvm���rzm���rvm�s'rv��nHl7~��'tY~��£h�q.m�r7s't\lvu�h¡©¡l7����t��z~�t\~��Xi'jo~.k's?m�{
nHl7~��W�£egf?h)i'j\~�t\i5h�m�nHt®��~�jE����~��'t\h�j\uR��nHl7~��;~��8h�q�m�rvs?tol7u�hg©2lv����t
�z~�t\~��;i'jo~.k's?m�nHl7~��;��n�nof'h��£©T�!f'�Au�h��zh�h��T�'jol7h § �¢k'l7tom�s'tot\h�k
l7�pr7l7��f.na~��W~�s'jg�Th���tos?joh�kXh�q.m�rvs't\l7u�h�k'l }Hh�ngm�j\~�t\tgt\h�m�nolv~��'tA�

ºxÈ]�?Å8Ê���Ã�Ä�Æ��.Á+ÄKÅ5¿\À

��h�nof'���'¥#nof'hp«?h�j\�Tlvr7���Gtono�������'k�nHf'hpnHh�m|f'�'l7m���r�t\nH���5t
~��EnHf?hxi'��jonolvm�lvi?��nHl7�'�plv�?tonolvnos'nHl7~��'t���~�j�nof'h�l7j�u.lvno��r�m�~���nojol7�'s'{
nolv~��'tA�£egf?lvta�Y~�j\¥;�Y��tYt\s'i'iz~�j\nHh�kX����nof'h	�;� ´����2h�i'��j\nH�Th���n
~��E�®�?h�j\���+���'kH
¡��nHl7~��'��rW´?m�l7h��'m�h;«5~�s'�?k'��nolv~��Q�8nHf?h;��no��r7lv���
��t\nHl7nHs?nH~U
¡�/��l7~��'��rvh>k'l�«Wl7t\lvm��e
2s'm�r7h���joh}�¢nof'h#�!l7�'l7tonojo�]~��
��k's'm���nHl7~��W�g�Ws'rvnos'j\h���´'iz~�j\nHtA�W´'m�lvh��'m�hp���'kGe�h�m|f'�'~�r7~����3~��
Ì���i?���Q�®nHf'hÌ
2��nHs?jo��rY´?m�l7h��'m�h�tT���'k��®�?��l7�'h�h�jol7�'��Ï¡h�t\h���j\m|f
�W~�s'�'m�lvr�~����W���'��k'���5nHf?h�
2��nolv~��'��rW´'m�l7h��?m�h��W~�s'�'m�lvr�~��EnHf'h
Ï¡h�i's'�?rvl7m�~��¢�Wf'l7�'����nof'h�´'�gl7totb
2��nolv~��'��rE´?m�l7h��'m�h�«?~�s?�'k'��{
nolv~��Q��nHf'h�ó;� �®��´'rv~�����«5~�s'�?k'��nolv~��Q�Knof'h�¸Ys?�'k'h�t\�Tlv�?lvt\nHh�jol7s'�
�Y�s?j;¸al7rvk?s'�'��s?�'k�«5~�j\tom|f.s'�?�z�aÖYh�j\�T���.�\�%nHf?hA �~�joh����#´'m�lv{
h��'m�h����'k��®�?��l7�'h�h�jol7�'�>«?~�s'�'k'��nHl7~������?k�nof'hz �~�joh�����Ï)h�{
t\h���jom|f;«?~�s'�'k'��nHl7~��Q��nHf?hg´'m�l7h��'m�h)���?k;eWh�m|f?�'~�r7~����¢«?��m�l7rvl7nHl7h�t
�W~�s'�'m�lvrc���'kTnHf'haÏ)~A����r.´'~.m�l7h�n��.�u� ��Lnof'hg���'t\nHl7nHs'n
¡��nolv~��'��r
k?h���f��.t\lv¤.s'hN
¡s'm�rvh���l7johYh�nW�®f.�.t\lv¤.s'hYk'h�t��%��jonolvm�s'rvh�to×8��
¡Ï)´|�
nof'h®Ï¡s'tot\l7����«?~�s'�'k'��nHl7~��¢��~�j£¸a��t\l7mEÏ)h�t\h���jom|f|��nof'h��W~��Tlvt\lf¡~��
���.noh�j\�;l7�'l7tonoh�j\lv��r�k'h+�Wlvh��'m�l7���+e�h�m��'~�rv~��;¡¢ �z��´?i'��l7�Q�5nHf'hx�®s'{
j\~�izh������W~��T�xs'�'l7n��,£ t�©¡s'�T���3�%~�nHh��.nolv��r���jo~���j\���T�ThM�5nHf'h
´?rv~AuR��¥�Ï¤��,ó¡��h��'m��,�����'k+nHf'h�ó2m���k'h��x��~���«Wl7�'r7���'kW�

OJ¥CQh-�/9+�B�p3@YCJ_`UCB¦UHB�L,`;/ÝàfB
Z�CE@�GJBB"¢`;ZKITF]/EDo@YPHP]/h§©¨Mª}« "�0 Â3¬rH¥53® Â sH/OJ0CQ ! /K¯�[RX3CJLM@YS�°.±Q²K³µ´?r*%%_Q*M%�X5CECeUWvRX3S]UaPHGJX�B,s*"z`RZKITF]/cM\@YIo/LDo@YPHP]/
¶ ª "KP}03¥ Â rH0aq3q5qRsH/

OJ2CQ�M�Uai�GJLMGJP�I�"~· È ËÏ C�B¹¸oº}»]¼¸,½�»]¼ "dUCBML¦iMFH@YD�LMX5S]UaiMGJL�GEP�I�"æ¾ È
Ê C�B�P]UHBA¾ Ï "uUaSH@|D�FH@YL=G�B1PH@�SHB
ZkUHBMp5@TUav�C�I^lOX5Ski,UWSHPHGEB�CE@�FkLM@YPH@�BYPH@YLG�BtPHZ�@�BTUWCJX3SHGJ_	@YPH@YSHF'"KFHG�BMB�@¿G�BtPHZM@�ÀTGJB�@Y_`UWPHGEB�S]UHB�p3@�X3l?G�B1PH@�S�V
@�FHP�G�BxPHZMGJF[UHB,UWC�I1FHGJF�PHZM@�IAUWSH@�UaiMi�SHXS^1GJ_`UWPH@YC�Ix@�Ð1DkUaCe/

O P�Q�ÁÂZMGJCJ@¿PHZM@�@�^TBYCJDMFHGJIK@�_a`cbyi�SHXuBY@YFHF9GJFÃikUaSHPÃX5loPHZ�@¿G�BMBYCJD�FHGEI3@�"
GJP�ZkUaF=vR@YBYX5_	@tPHS]UaL�GEPHGJX�B,UaC7PHX~SH@YlÄ@YS=PHX�PHZ�@	iMSHXuBY@�FHFH@YF[j9GJPHZ
UCBML�j9GJPHZMX3D�P¢`MX3_h@YSHXLBASH@Y_�B,UCBTPHF{UaF�ÅÆGJB�BYCJDMFHGJIK@YÇ¹UHB�LÈÅÆ@�^KV
B�CED�FHGJIK@�" ÇdSH@�FHiR@YBYPHGJIK@YC�I1/,+�BÂPHZ�GJFti,UaiR@�S�jQ@wj9GJCEC�lOX5CECJXfj©PHZ�GJF
PHS]UWLMGJPHGJXLBk/

O Â Q�¯	/9§oGeUaCeUaF�UHB�L�`;/ »t/8DÃUHBML�FHZMX�[{"Y`RZ�ITF]/8D�@�PHP]/9§É«}ª}Ê " Â P3qrH¥535¥3sH/
O ¬ Q»	/ ¯t/uË�ZMXLZ�@�"1¯	/E§|/�Ë�UaGJL,UWCJX]Im"�¯	/�_^/m$wUWSHPHG�Bc"B$w/J-�/8M ITFHÀ1G�BB"ÁÌ/EÍ3/màfPHGESHCJG�BMp�"=Î�Ï¿Ð Ñ|ÒV²KÓ.±�ÐOÔ.°�Õ;ÒVÖ.ÓW°.×W×W°.×=²K×^²{±�Ö.ÖK³1ØHÖKÒ^×W°W²KÒVÓ.ÙKÚ
ÐOÛMÜ�ØWÖ3Ò[Û�°.ÝÞÕRÙKß5×WÐÆÓ.×5à "RG�Bd-|SHGEvRXfI $h@�_	X3SHGeUaCD»7X3CJDM_h@�" `;SHX�V
B�@Y@YLMG�B�p3FÃX5l�PHZM@$h@Y_	X5SHGeUaC?Á�X3SHÀTFHZ�X3i�_Q@YIKX5PH@YL{PHX[PHZ�@	á Â PHZ§?GESHPHZ�L,UUI¹X5lK»t/�â	/9-|SHGJvRX]Im"�§oDMLkUaiR@YFHP'"\ã¿D�BMpRUWS�I�030¢V�0HP$wUUI�0aq5q Â "1iMi,/J¥503HV
¥CPLPÀ"1iMDMv�CJGEFHZ�@YL�vKI�Á�X5SHL�à]B�GE@\B1PHGJg�B�"Tä7D
D _QX3ÀTFHZMGJP�ZY@�S�r7D�` ! ã�bæåYB�GJIK@YSHFHGJP1ç@YF�`,UaSHGJF�VÕ»¿+�Vp»�+H+s"®`,UaSHGJF'"
*MS]UHBMB�@Ts�UHB�L#`�DoI}UWG^èéÍhâ�ITSHG¿r*$ ! ¯æË�*,Ë�+�M$hË�+s"7§oD�V
LkUaiR@YFHP'"uã¿D�BMp}UaS�Ios�@YLMGJPHX5SHF]êoUWSHë¿GJIo4 Z�@Yi�Vìi�Z,íaq Â q}áaqLP5q3Io¥3/OJáCQ$w/[§oXuXLB�@YÀMUa_	iB";M�/2`M@YFHBaZ,UCBMFHÀTG�"�UCBML %9/�M,XSIKXLBB"¢`;ZKITF]/
Do@YPHP]/;§Âª}î ¶ "o0HP}2trH0aq3q�PRs*"oUHBMLxSH@YlO@�SH@�BMBY@�F�PHZ�@YSH@YG�B,/

OJ®CQ�ÁA@=DMFH@xU^BYXuX3SHL�GJBkUaPH@[F�I1FHPH@�_ïj9GJPHZwX3SHGJp5GJBÂUaP�PHZM@=BY@�BTPH@YS�X3l
PHZ�@k%%_Q*�L�@YPH@YBYPHX5S'"oð~BYXuX5SHLMG�B,UWPH@�UaCJXLB�pwPHZM@	i�SHX3PHXLBAvR@TUa_
L�GJSH@YBYPHGJXLBB"}UHB�L	·=BYXuX3SHL�GJBkUaPH@�iRX3G�BTPHG�BMp�D�i,ê]PHZ�@�ñhBYXuX5SHLMG�B,UWPH@
iRX5G�B1PHFU�j^U�I�lOSHX5_òPHZM@^BY@\B1PH@�S�X5lkPHZM@tUaBYBY@�CE@�S]UaPHX3S�SHG�BMpR/

OJCQ�¯	/;§o@YSH@YS]U#"z`RZ�ITF]/?M\@�I�/'_mÊM« "1q}¥HP3q}¥ Â rH0aq5q3q}sH/OJ¥aq�Q�_¿/u¯�BYX3FHP]Uh°.±Q²K³µ´�r*%%_Q*M%�X3CJCeUavRX5S]UaPHGJXLBks*"8`;ZKITF]/'M\@�I�/'_móM¨ "

q}230aq5qR¥{rH0aq5q Â sH/OE¥5¥HQ9¯	/màfGECJC|°.±|²K³µ´	"Tâ�DMBYCe/K+�B�FHPHSHDM_`/�$h@YPHZMXuL�F�¯õô}ô}óÀ"o¥	rH0Wq3q5qRsH/
OE¥50HQ9¯	/o¯Y[RX5CEL�@YS�°.±^²K³µ´Ó"�â�DMBYCe/?+�BMFHPHSHD�_`/�$h@YPHZ�XuLMF¯öª}«}Ê "�0CPR

rH0Wq3qLP}sH/
OE¥52HQ%DÃ/	§ÃUaCJÀMU�°.±�²K³µ´	"=â�DMBYCe/9+�BMFHPHSHD�_`/$h@�PHZMXuLMF�¯÷«}ÊMó "�05á30

rH¥53®3®5sH/
OE¥CPLQaà�/�§o@YSHPHX5CJDMBYBYGÃ°.±Ã²K³µ´Ó"uâ¿D�BYCe/T+�BMFHPHSHD�_`/m$h@�PHZMXuLMF�¯æ«}ÊMó "�2WqR¥

rH¥53®3®5sH/
OE¥ Â Qa$w/k¯¿CJv�SHX]jö°.±�²K³µ´Ó"kâ¿D�BYCe/�+�BMFHPHSHD�_`/²$h@YPHZ�XuLMF	¯øô ¶Mù " Â 0HPrH0Wq3qR05sH/
OE¥ ¬ Q9Ë�/^-|X5DMCJGeUHB�X3F'"dÎìÏ�Ð Ñ|ÒV²KÓ.±�ÐÆÖ3Ûú²K±	±�Ù3°�û�°.Ô.²K±�ÒVÖ3ÛMüéý�Ï�þõÿ7°.Ú×��T³µ±�×5à "xiMSH@�FH@�BTPH@YLöUWPúÏ��Hþ,þ,ÿ��ý9û����
	������ÌÚ��HÛ�±�°.Ò
Û�²KÚ

±�ÐÆÖ3ÛM²K³��wÖKÒ��.×WÙKÖ
ÕzÖKÛ`Ï�Ð ÑÃÒe²KÓ.±�ÐÆÖKÛAÐÆÛ���ÐOÜ.ÙKÚ��7ÛM°.ÒeÜ.ß��7ÙKß]×WÐÆÓ.×="àf@YiMPH@Y_vR@YS Â V
¥aq�0aq5q ¬ "}¯�L,Ua_wUHBTP]UaF'"c$hGJCJX3F�GJFHCeUHB�Lc"\-|SH@Y@YBY@�"i�DMvMCJGJFHZM@�LxG�B��QÒeÖ.Óa°W°��KÐÆÛ�Ü.×^Ö
Ø���Ó.ÐÆ°.ÛMÓW°s"'`MXÀà�r�_Q+V*,*�0Wq3q ¬ sOqR¥ ¬ /OE¥5áHQa$w/o-�UaCJCJGJBkUaSHX�°.±Ã²K³µ´Ó"uâ¿D�BYCe/T+�BMFHPHSHD�_`/m$h@�PHZMXuLMF�¯æô}îMÊ "�25232
rH0Wq3qR25sH/

OE¥5®HQ¡_^/9¯¿B�X3FHP]U�°.±�²K³µ´Ó"¿â�DMBYCe/Ã+�B�FHPHSHDM_`/P$h@YPHZ�XuLMF`¯ ô}îMô " Â árH0Wq3qR05sH/
OE¥5HQ-�/Z%9/7§oCeUHZY@�IÂ°.±�²K³µ´Ó"	Îìÿ��TÛ �!�#"u°.±��QÙKß]×WÐÆÓ.×Wü��7ÒVÖ.ÓW°W°��KÐÆÛ�Ü.×	Ö
Ø

±�ÙK°wÿ$�1Û%�!�'&^ý�Ïò²KÛ(�)�`°W²���*ÃÖK×WÖKÛ+�7ÙKß]×WÐÆÓ.×,�`Ö3Ò-�.×WÙKÖ
Õ7à
ê
¯�SHë¿GJIo4 Z�@Yi�Vì@�^oíWq3q3q Â q}¥303/OE0WqLQ ! /²àfN!.X5FHPHS]UHBML�°.±^²K³µ´Ó")%�X3_	i�DMP]/W`RZKITF]/)%�X5_	_[D�B,/\¨0/}ª "90523®
rH0Wq3qR¥5sH/

OE05¥HQ%b¿/ò-|@YSHB
ZTPH@YG�B UHBML $w/,`,UaD�CEG�B�GÆ"ø@�%�XLB�l l ù / ù /}«}ôM¨ "! åï$ ! q3q Â rH0Wq3qR25sH/OE050HQ§Ã/�b^/m%�X�^ÞUHBMLÞÍK/8M�/T*}X5SHFHZ,U�ja"c%�X3_hiMDMP]/5`;ZKITF]/�%�X5_	_D�B,/
¨}ôMô "�¥WqLP�rH0aq5qR05sH/

OE052HQ ! /K¯Y[RX5CJLM@YS°.±7²K³µ´?r*%%_Q*W%�X3CJCeUavRX5S]UaPHGJXLBks*"8`RZ�ITF]/cM,@YIo/LD�@YPHP]/
¶ ôÀ" Â q�PR2trH0Wq3q3q}sH/OE0CPLQÍK/ `RDM_hiMCJG�Bc" _^/�M�/Bà]PHD�_	ic"kÍ3/ ã�DMFHPHX�Bc"}ãt/ D9/�D9UaG�"�`;/�âtUWLMX5CJV
FHÀKI�"kÁÈ/ Ë�/ ! D�BMpÀ"hà-	�°.Ý21Q°.ÛM°.Òe²K±�ÐÆÖKÛ�ÖaØ3�7²KÒ
±�Ö3Û�Ï¿ÐÆ×W±�ÒaÐ546�TÚ



Õ8ô

±�ÐOÖKÛM×=Ý\ÐÆ±�Ù 7,ÛMÓW°.Òa±�²KÐÆÛ�±�ÐÆ°.×�ØWÒeÖ�891Q³µÖ�4W²K³�&^ý�Ï:�9ÛM²3³µß5×WÐÆ×�;Wà=ÍK/
ã�GJp3Z;b£BM@�SHpLIp`;ZKITF]/KqR0aq}á34 qR¥503rH0Wq3qR05sH/

OJ0 Â Q�Ë�/�-|X3D�CEGeUCBMX3F'"yÎìÏ¿Ð Ñ|ÒV²3Ó.±�ÐÆÖKÛú²3±	±�ÙK°�û�°.Ô.²K±�ÒeÖKÛMüæý�Ï¿þæÿ7°.Ú×��T³µ±�×�;WàY`RSHXuBY@Y@YL�GJB�p3F�X3làfBYGJ@�BMBY@�`MX�àMr�_Q+e*,*�0aq5q ¬ sOq}¥ ¬ /OJ0 ¬ Q�*�/K¯�vR@t°.±7²K³µ´�r*%%_Q*M%�X5CJCVUWvRX3S]UWPHGEX�B,s*"8`RZKITF]/?M,@YIo/LD�@�PHP]/Ró ¶ "
0 ¬ 5®¹rH¥353á3sHê^ó}îÀ"¿0 ¬ 2 ¬ rH¥535á3sHê ! /k¯Y[RX3CJL�@YS`°.±²K³µ´�r*%%_7*%�X5CJCVUWvRX3S]UWPHGEX�B,s*"8`RZKITF]/5M,@YIo/RD�@YPHP]/ ¶ ô "uq3q5qR03250{rH0aq3q5qRsH/

OJ03áCQ%9/}¯�LMCJXL[�°.±�²K³µ´QrOãt¥¯%�X3CJCeUavRX5S]UaPHGJXLBks*"�<o/ `RZKITF]/{%�ó}Ê " ¬ ¥32rH¥535á3sH/
OJ03®CQ ! Z�@�_`UC^TGE_DM_ I}UWCJDM@�X5l>= Ï G�ByPHZM@xãt¥�^�0tgMP]2X`MX3_h@YSHXLB

`£_Q*�GJF�á Â -|@¼» Ï UHB�LAGJF�DMFH@�L�UWF�ULM@�lHUaD�CJP^FH@YPHPHG�BMpxGJBAPHZM@
?A@[>�BDC!E�p3@�B�@YS]UaPHX5S]/

OJ03CQà�/�%�Z�@YÀ}UCBMXfIz°.±9²K³µ´\r!<AbQåïàß%�X3CJCeUavRX5S]UaPHGJXLBks*"?b7DMS]/8`RZKI1F]/�ÍK/%)/ ¶ "KP}2	rH0aq5qLPRsH/
OJ2aq�Qà�/À%�ZM@YÀMUHB�XfI�°.±7²K³µ´or!<Kb7å`à¯%�X3CJCeUavRX5S]UaPHGJXLBks*"�â¿D�BYCe/?`RZKITF]/?§

óM¨0/ "?2	rH0aq5q Â sH/OJ23¥CQ$w/7-|SHXSITF'"o¯t/cD�@YIKI�"7UHB�L¹¯t/£`;SHX5FHÀTDMS�I;UWÀKXfI�"{ÎF�7ÒVÖ.ÓW°W°��3ÐÆÛMÜ.×
�7²KÒa±A*�Ö
Ø^±�ÙK°>���7ÿ�� ²3Û(�~±�ÙK°>GH�	ý�ü
�I�wÖKÒ��.×WÙKÖ
ÕyÖKÛA±�ÙK°
�!8�Õ;³µÐÆÓW²K±�ÐÆÖ3ÛM×`Ö
Ø,���Qÿ���²KÛ(�JGH�	ýK�7ÙKß5×WÐÆÓ.×5à
êwUWSHë¿GJIo4 ZM@Yi�V
@\^�íWq ¬ qR¥aq}¥325/OJ230CQ�¯	/1¯�À1P]UWF	°.±9²3³µ´7rOã	¥b%�X3CJCeUavRX3S]UWPHGJXLB,s*"cb7DMS]/8`RZKI1F]/oÍK/c%�ô ¶ "
á5¥ Â rH0Wq3q ¬ sHêkUWSHë¿GJIo4 Z�@Yi�Vì@�^oíWq ¬ q ¬ q5qLPR/OJ232CQhÍ3/K$hXLB�À�UCBML�¯	/�`RGJCEÀTG�BMp5PHXLBB"Ý%�X5_	iMD�P]/�`RZKI1F]/N%�X3_	_D�Bk/
¨Mó}ª "?03230trH0Wq3q ¬ sHê�UWSHë¿GJIo4 ZM@Yi�V�i�Z,íWq Â q}0aq}á3á3/OJ2HP�Q$w/7§oXuX�BM@YÀMUa_	i�UHB�L ! /RË�DMBYF'"{%�X3_	i�DMP]/£`;ZKITF]/D%�X3_	_D�Bk/
¨MÊ}ó "?03¥3átrH0Wq3q Â sHê�UWSHë¿GJIo4 ZM@Yi�V�i�Z,íWqR23¥50305á323/OJ2 Â Q�¯	/'_^/m$wUWSHPHG�Bz°.±|²K³µ´	"Kb7DMS]/'`RZ�ITF]/?ÍK/�%�« ¶ "�P Â�Â rH0aq5qR25sH/OJ2 ¬ Q�¯	/	¯Y[RX3CJL�@YS °.±z²K³µ´�r*%%_Q* %�X5CJCVUWvRX3S]UWPHGEX�B,s*"Ë`RZ�ITF]/�M,@YIo/
_ ¬�Â 4 q}30aq5qR0#",0aq3q}03/OJ23áCQh-�/�%�X3SHBY@YCJCeU�°.±?²3³µ´Ó"KÍK/
ã�GJp3Z)b�B�@YSHpLI�`;ZKITF]/ ù ¨ ù ¨ "YqR¥Wq	rH0Wq3q}¥3sHê
UWSHë¿GJIo4 ZM@Yi�V�i�Z,íWqR03¥WqR05¥323/

OE25®HQaà�/|Ë�CEGJ_	@\BMÀKX�"	ÍK/ÃË�XLB�GEp5FHvR@YSHpÀ"hUHBML ! /�D�GJFHF'"�M,@YiRX3SHP�â¿XR/
* bYMN$h+�D�¯	§5Vì*,âYVìqRáCPR¥trH0aq5qR25sH/

OE25HQ9Ë�/?-|X3D�CEGeUCBMX3F'"z`;ZKITF]/'M\@Yik/;¨ ù ¨ML�/0Ns"�¥ ¬ HV
03¥5{rH¥33®523sH/O P5qLQÄ»	/5¯t/fË�ZMXLZ�@	°.±,²K³µ´	"�ÎF�7ÒVÖ.ÓW°W°��3ÐÆÛMÜ.×�Ö
Ø�±�ÙK°O1QÒaÐ54WÖKÔ.ÚQP-R>S~°68hÖ3Ú
ÒaÐÆ²K³��`ÖKÒ��.×WÙKÖ
ÕzÖ3Û+&T�1²3Ò-�.×�;$��²��KÒeÖKÛM×�;Ã²3Û(�O�M±�ÒVÖ3ÛMÜ3�HÛM±�°.Òe²KÓ.Ú
±�ÐÆÖ3ÛM×5à
êkUWSHë¿GJIo4 Z�@Yi�Vìi�Z,íaq Â q}áaqLP5qR/O P}¥HQÄ»	/T¯	/uË�Z�XLZY@�UCBMLÌ$w/�-�/?M�ITFHÀTG�Bc"KiMSHGJIMUaPH@^BYX5_	_D�BMGJBTUWPHGJXLB,/

O P}0HQ9ÁA@UaFHFHDM_h@�PHZkUaP7G�B	PHZM@9SH@Yp5GJXLBtX3lVU=cVcK¿�q Á P�PHZ�@YSH@9GJF�B�X^ã¿*BYX�BTPHSHGEv�DMPHGJXLBwlÄSHX3_ò@�^TBYCJDMFHGJIK@�NÄ@YP�iMSHXuLMD�BYPHGJXLByrOFH@Y@=*,GJpR/o¥HP}s*"
FHX�PHZ,UWPhn °�± Ò n ´3µ�¶Æ· È n ´Qµ�¶�·°²± Ò n ´Qµ�¶Æ· ÈXW ® °²±À³Ñ´3µ�¶Æ·5Y ½ZÔ zÕz'Ö�×�Ø Ù "
j9Z�@YSH@¹n ´3µ�¶Æ·°�± GJF�PHZM@�ã¿* NO@�P~BYSHX3FHF�FH@YBYPHGJXLB�X3v�P]UaG�BM@�L�lÄSHX3_
G�BMB�CED�FHGJIK@�_a`cbÂ@YIK@\B1PHF]/

O P}2HQÄ»	/.¯	/YË�ZMXLZ�@�"/$w/T-�/�M�ITFHÀTG�Bc"TUHB�L[ÁÌ/1Í3/�àfPHGJSHCEG�B�pÀ"Z�7ÛtÒV²��KÐO²KÚ
±�ÐÆÔ.°�&^ý�Ï[4W²KÓ6�.Ü.ÒVÖ��1Û\�K×^±�Ö	°6].Ó.³^�T×WÐÆÔ.°A_a` (cb(�Õ;ÒeÖ6���TÓ.±�ÐÆÖKÛ~²K±
±�ÙK°�G��hý`²3Û(�=²ÃÕ;ÙKÖK±�ÖKÛ{ÓWÖK³Æ³µÐd�K°.Ò-;MUaSHë¿GJIo4 ZM@Yi�VìiMZ,íWq ¬ qRá3¥52HP5I�¥5/O P�PLQ9ÁÈ/1¯¿FHZM_wUHBMFHÀMUaF	°.±9²K³µ´Ó"�â�DMBYCe/�+�BMFHPHSHD�_`/B$h@YPHZ�XuLMF'"M¯éª}¨ ¶ "
Â 230trH0aq5qLP}sH/O P Â Q9*�/\¯¿vR@y°.±h²3³µ´^r*%%_Q* %�X3CJCeUavRX5S]UaPHGJXLBks*"�`RZ�ITF]/®M\@�I�/®_ïô}ªÀ"
¥CPLPR®{rH¥53305sH/

O P ¬ Q9*®`cPR0Wq�M�èg_@`RSHX�NÄ@YBYP]4fehg�gji�k�l�lcm�m�m
npo�ihqsrjtMnvu�wyx�ê{zìþZ�T|����;
�9Ûæÿ�}^ÏöÕ;ÒeÖ
Õ1ÖK×W²K³�±�Ö�ÐÆÛMÔ.°.×W±�ÐÆÜ.²3±�°m±�ÙK°¹ØW°W²K×WÐ54.ÐO³µÐÆ±�ß�Ö
ØzÐÆÛ\~
×W±�²K³Æ³µÐOÛMÜtÕ;ÒVÖK±�Ö3Û�±�²3Ü.Ü.ÐÆÛMÜ{�K°.±�°WÓ.±�ÖKÒ
×wÐOÛ�±�ÙK°,|����8 Òe°aÜ.ÐOÖKÛ�Ö
Ø
±�ÙK°�G��hý9à-�H�����,â��F��ãf�A����0Wq3q Â �ìq3q}0 Â /� � á����w/x-�/=¯�CEv�SHXfj U��MLÉ¯t/O�\X5FHPHXfI1PHFH@�I�����°a²3ÒVÓ.ÙKÐÆÛ�ÜzØHÖKÒÂ±�ÙK°
��ÐÆÜ.Ü.×�²K±kÙK²��KÒVÖKÛxÓWÖK³Æ³µÐ5�K°.Òa×A�T×WÐÆÛMÜ�±�ÙK°�8hÐÆ×W×WÐÆÛMÜ�8h²K×W×�8h°.±�ÙKÖ6���
¯�SHë¿GJIo4 Z�@Yi(�ìi�Z,íaq5q3q}���� ¬ /� � ®��A�	/�¯t/
Ë�Z�X��Y@h�Y¯	/��^/��wUaSHPHG�����U��ML��w/u-�/��M�TFHÀTG��Z�Q�7DMS]/��RZh�1F]/
ÍK/H�)/ ¶ � � á��trH0Wq3q0�3sH/

� � ��A�/.¯tUWCEPHXj�M@y��°.±�²3³µ´Mr!�A�Q*���X5CECeUWvRX3S]UaPHGJXj�,s!�0�RZh�1F]/h�,@YIo/Q��@YPHP]/
rOPHX	vR@�i�DMv�CEGJFHZ�@YL�Xj� �Q@YB�áj�o0Wq3q}á3sH/J/J/


